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HavinG been requested by the Council of the Neurological 
Society to provide a subject for consideration at the present 
meeting, I have selected one, which will require no advocacy 
on my part to ensure an interesting and profitable discussion. 
The morbid condition which will form the basis of this 
communication is of sufficiently frequent occurrence to render 
its study instructive to the practical physician, and the ex- 
planations of its phenomena are so contradictory and obscure, 
that their investigation will prove equally attractive to the 
speculative pathologist. A problem which is at the same 
time practical and scientific, which almost daily comes before 
us only to baffle our efforts at solution, is obviously well- 
adapted for the deliberation of a congress of medical experts. 
My duty in opening the debate will simply be to lay the 
case before you, to indicate the difficulties of the position, 
and to invite discussion thereupon. I trust that those who 
follow me will, in some measure, illuminate the darkness into 
which I am about to grope my way, not without feelings of 
considerable insecurity. 

The general subject which it has been suggested I should 
lay before you is the apparently paradoxical condition of 
increased muscular tonicity as associated with motor weakness 
—a question in its entirety so vast, that it would be hopeless 
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for me to attempt to cover the whole ground in the time at 
my disposal. I will therefore limit my observations to certain 
special points, that will serve both to direct attention into 
channels convenient for discussion, and to provide a text for 
those desirous of dealing with the subject in a more compre- 
hensive manner. 

I propose first, to illustrate the association of muscular 
hypertonicity with motor weakness, by the brief description 
of a morbid state, which although commonly met with in 
practice, is apparently neither generally recognised nor under- 
stood, and which moreover is not formulated in any of our 
text-books on medicine; and secondly, to hazard such ex- 
planations of its phenomena as seem warranted by the present 
state of scientific knowledge. 

An individual in his or her usual health and without dis- 
coverable cause, becomes aware of a feeling of weakness in 
one or both lower extremities. This at first is so slight as to 
attract little attention. As months pass by, very insidiously 
the debility becomes more marked. This condition may 
continue with little change for many months, or even years, 
nevertheless it very slowly increases. The sufferers consult 
many doctors, from whom they derive little benefit or con- 
solation. If a woman, she is probably pronounced to be 
hysterical ; if a man, he is hypochondriacal : or an explanation 
in his case is abandoned in despair. In both instances a 
fertile opening for plunder is provided for the bone-setter and 
charlatan. When seen at this stage, that is, from a few 
months to even several years after the first discovery of the 
weakness, the patient still may preserve robust general health. 
The most careful and exhaustive physical examination fails 
to discover anything objectively abnormal, except evidence, 
1st, of motor weakness, and 2nd, of excessive contraction of 
the muscles to percussion of their mass or tendons. 

On investigating the first point, movement is seldom found 
to be completely lost, the actions of the affected parts can 
usually be performed in a natural manner, but are simply 
deficient in power. ‘There is no special peculiarity of gait, 
it is only weak, shuffling, and wanting in vigour; the limbs 
feel heavy, and the patient is easily fatigued by efforts at 















MUSCULAR HYPERTONICITY IN PARALYSIS. 291 


walking. There is special difficulty in ascending stairs, and 
even on level ground the feet are liable to trip over any 
irregularities on the floor. The points and inside of the boots 
are worn. The same condition may exist in the upper ex- 
tremities, the movements being natural in kind, but deficient 
in quantity. The patient soon becomes tired when writing, 
sewing, and in the performance of accustomed acts. All the 
finer actions are slow and clumsy. The grasp of the hand, as 
determined by the dynamometer, is weak. Movement when- 
ever modified is simply defective in vigour, without cramp, 
spasm, pain, inco-ordination, or other qualitative peculiarities. 

The second prominent feature in these cases is the be- 
haviour of the muscles of the affected parts when percussed. 
The phenomena which in health are observed to follow the 
usual test of a blow on their substance or tendon, are exalted 
in degree, although apparently remaining the same in kind. 
Expressed clinically, the response of the muscle to percussion 
is increased, and the tendon phenomena are exaggerated. 
Every degree of exalted action may exist, from the slightest 
elevation, impossible to differentiate from health, to the most 
extreme demonstrations of muscular excitability. In advanced 
eases trepidations and cloni may be produced in various 
situations, especially at the ankle and knee. These, however, 
are usually absent or only imperfectly developed. Tapping 
the bone in its neighbourhood is often sufficient to cause 
contraction of a muscle. 

With the exception of these two particulars, namely, motor 
weakness and muscular irritability to percussion, nothing 
further abnormal is to be found in this class of case. There is 
no marked rigidity or spasm, although sometimes there seems 
to be a feeling of somewhat increased muscular tension to 
passive movement. The superficial reflexes are usually 
normal ; if anything, slightly increased. Sensibility is every- 
where unimpaired, and no pain accompanies the complaint. 
Occasionally the patients assert they experience a feeling of 
numbness or formication; but this is entirely subjective, 
and the most careful testing fails to determine any 
alteration of sensibility. The so-called muscular sense is 
generally intact, though in some instances I have found 

vu 2 








292 MUSCULAR HYPERTONICITY IN PARALYSIS. 


he S hed 


slight loss of capacity to localise movements with the eyes 
shut. In these cases, however, some doubt existed as to the 
uncomplicated nature of the disorder. There are nowhere 
primary trophic changes of any kind. In very chronic cases 
the affected limbs become somewhat smaller than the others, 
evidently due to physiological atrophy from diminished 
functional activity, as the decrease in size is universal, and 
the electrical reactions remain normal. The affected parts 
are cold, and sometimes slightly cyanotic, but not to any 
great extent. Intellect and the various organs and functions 
of the body are normal, the bladder, rectum, and sexual 
apparatus remaining as in health. Occasionally, but rarely, 
the patient complains of some difficulty in retaining urine for 
long periods, otherwise the bladder and its accessories are 
intact. 

The foregoing brief account may be looked upon as typical 
of the group of symptoms under consideration, and serve to 
describe the majority of cases, as they have come under my 
observation. The only complaint made by the patient is 
motor weakness, and the only objective sign discoverable by 
the physician is excessive muscular contraction on percussion. 
As in other morbid conditions, there are varieties in severity, 
course, complications, termination, and so on, which deviate 
from the more common forms. For example, as to dis- 
tribution, the most ordinary seat of the affection is the lower 
extremities. Usually it begins in one leg, and sometimes but 
rarely remains limited to it. A young lady, aged 26, and 
otherwise in good health, suffered from the characteristic 
symptoms of this complaint, and limited to the left lower 
extremity. ‘This appeared very gradually, remained for three 
years, and slowly disappeared. She is now perfectly well. 
As a rule, however, the morbid state after a shorter or longer 
interval extends to the other leg, thus constituting the 
paraplegic form of the disease, one extremity remaining more 
advanced than the other. This is by far the most common 
variety. Beginning in the leg, the malady not infrequently 
spreads to the arm of the same side, producing the hemiplegic 
type. Occasionally the weakness and muscular irritability to 
percussion is limited to one side of the body, more frequently 
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however, the other soon also becomes affected, even if to a 
lesser extent. Less commonly all four limbs are equally 
involved, and still more rarely every muscle in the body 
shows signs of instability. For example, in ‘ Bratn,’ for July 
1886, I described a case of a young woman, aged 26, who for 
twe years suffered from general motor weakness. All her 
muscles displayed extreme irritability to percussion, and 
clonus could be produced by tapping the tendon of any of 
them, including those of the face, neck, and trunk. This girl 
subsequently recovered. 

The condition I am describing is met with in every degree 
of severity. From the slightest diminution of physical power 
and exaltation of muscular irritability to percussion, to com- 
plete paralysis with extreme excitability—as evidenced by the 
production of cramps, spasms, trepidations, and cloni en the 
slightest provocation—every possible variety and degree may 
exist. In the cases under the first category it may be difficult 
to determine if the actual condition found is morbid or not, 
as the muscular response to percussion in health greatly varies. 
In those under the last there is always a doubt, unless the 
ease has been followed from the beginning, whether the 
symptoms are not the result of secondary degenerations froma 
gross lesion higher up in the pyramidal tract. 

Again, the subjects of this disorder may be liable to varions 
symptoms not of necessity associated with, or essential to it, 
and which may sometimes complicate the diagnosis. Aching 
in the back and limbs, subjective sensations of numbness, 
headache, depression of spirits, and so on, may be present, as in 
any other disease. As a rule, all these symptoms are conspi- 
cuous by their absence. 

In most cases the onset of the complaint is very insidious, 
and the progress is very slow and chronic. For example, | 
have a man under observation who has suffered from this 
affection for 8 or 10 years, and without any perceptible change 
either for better or worse. In others, however, with apparently 
identical symptoms the onset has been very sudden, and after 
a rapid course the symptoms have disappeared with equal 
promptness. Thus a young man, aged 27, while in his usual 
good health, with no apparent cause became weak in his legs, 
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This increased so rapidly that in a week he could scarcely 
walk; the debility extended to his arms. On examination, 
the fact of the motor weakness was established ; there was, in 
addition, extreme readiness of the muscles of all four extremi- 
ties to contract on percussion, and clonus, more especially of 
the ankle and knee, could easily be provoked. Beyond this 
absolutely nothing abnormal could be detected, and there was 
no rigidity of the muscles. This man completely recovered in 
a few weeks, with rest and large doses of chloral hydrate, and 
he has remained quite well ever since. Between these two 
extremes, namely, those who seem to remain for years in statu 
quo, and those whose illness is completed in a few weeks, are 
many who run a medium course of varying periods and duration, 
ending in more or less complete recovery. 

In my experience the two sexes are about equally subject to 
this disorder. Of the last twenty uncomplicated cases, twelve 
were males and eight females. The ages in my cases have 
ranged between twenty and forty years. I have not been able 
to determine any cause for the complaint, either predisposing or 
exciting. In one instance only, two brothers were affected ; in 
none of the others was there any special evidence of hereditary 
predisposition to this or other nervous disease. Some of the 
patients were subject to exposure and hard physical work, but 
quite as many had favourable surroundings and were of 
sedentary habits. No special association with syphilis or other 
constitutional peculiarity could be determined. 

The final evolution of this group of symptoms is difficult to 
ascertain in a sufficiently large number of cases to enable me 
to speak with certainty on the subject. Owing to the very 
chronic nature of their complaint, many patients are lost sight 
of. At the same time the cases which | have had opportunities 
of observing for some years have enabled me to formulate the 
following conclusions: Ist, some of the patients completely 
recover ; 2nd, others continue for many years without apparent 
change ; and 3rd, others slowly progress, the disease extending 
in distribution from below upwards, and increasing in severity. 
On each of these heads a few details may be given. At the 
onset it may be observed that in the cases composing these 
three groups the symptoms are apparently identical, and 
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there is nothing to give any indication for making a 
prognosis. 

Complete recovery may take place, sometimes rapidly, but 
more commonly very slowly. The young man cured by rest 
and chloral, already referred to, is an instance of the former. 
The girl already mentioned, who had been ill for three years, 
is another example. Improvement takes place, as a rule, 
more slowly. Thus the young lady, of whom I have before 
spoken as having been affected in one leg only, began to 
recover six months after she came under observation. Slow 
improvement continued for three years, after which she 
expressed herself as quite well. No special treatment had been 
employed, and the favourable termination has since been 
maintained. Again, an omnibus conductor, aged 25, had the 
typical paraplegic variety of the affection. ‘Treatment of various 
kinds for many months had no appreciable results. For two 
or three years his condition remained unchanged. Recently, 
however, he presented himself perfectly well, having gradually 
improved during the last six months, and without treatment 
of any kind except that of rest. I could cite several other 
instances of the same kind. Not unfrequently partial recovery 
only takes place. In these cases considerable power returns, 
but not to the full extent. Although the motor activity 
improves, the muscular irritability to percussion does not 
diminish in a corresponding ratio, but usually still remains 
abnormally exalted. 

The second class is that of persons who, while apparently in 
exactly similar circumstances as those just considered, remain 
for years without undergoing perceptible change in their con- 
dition. I have watched several of these for between five and 
six years. The weakness and muscular irritability to per- 
cussion continue as before, but there is no tendency to the 
development of new complications, or even to an increase of 
the existing state. The patients have for the most part 
abandoned medical treatment, and have so far become recon- 
ciled to their infirmity as to do the best they can under the 
circumstances, I recently saw a man whose case I carefully 
investigated, and minutely recorded just five years ago. He 
stated that his general health was excellent, and that he was 








296 MUSCULAR HYPERTONICITY IN PARALYSIS. 


not conscious of the slightest change in his condition having 
taken place since he was first examined. On going over my 
notes, I was unable to discover anything which deviated in 
the smallest particular from my former report. 

The third group of patients are those who seem gradually 
to get worse. The advance is, as a rule, very slow in progress. 
The morbid condition extends from one limb to the other, till 
at last the entire body is affected. The severity of the 
symptoms also increases, but in my experience not to any 


great extent. It is probable, however, that we lose sight of 


the worst cases among our hospital patients, who usually 


gravitate into the infirmaries. J have myself never seen a case 


such as has just been described, afterwards pass into one of 
typical spastic paralysis with its characteristic rigidity of 


muscle. I am not prepared to affirm that this does not occur. 
I can only assert, that I have never seen it in any of those 
cases which I have had an opportunity of watching for five or 
six years. 

On the subject of treatment I have little to say. Rest is 
undoubtedly an important element, as exertion or fatigue 
increases the severity of the symptoms. Hydrate of chloral in 
large doses temporarily depresses the hyper-excitability of the 
muscles, but whether it induces any permanent beneficial 
result I do not know. In one case, and the worst I ever saw, 
the patient after having been afflicted for three years with this 
illness, recovered in a fortnight after an attack of acute pleurisy. 
All the usual therapeutic measures, massage, electricity, 
blisters, actual cautery, setons, &c., have in my experience 
been followed by no appreciable results. Those who have 
recovered have done so in the progress of time, and I have 
been unable to give the credit to any particular remedy. 

The group of symptoms which I have described is, as has 
been already stated, commonly met with in every rank and 
condition of life. Its existence is frequently overlooked, its 
importance underrated, and its nature misunderstood by the 
practitioner. Its consequences, however, very seriously impair 
the comfort and professional capacity of the patient. It is 
therefore highly important, not only that the morbid symptoms 
be recognised and studied with the attention their gravity 
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merits, but that if possible some estimate be arrived at as to 
their true significance. Recognising the facts, and admitting 
the existence of a malady in which motor weakness and 
abnormal irritability of muscle to percussion are the character- 
istic and only discoverable features, we have to enquire what 
are the causes, pathology, prognosis, and treatment of this 
clinical condition. In attempting to solve these difficult 
problems, the ground may at once be cleared by the admission 
that the manifestations of this disorder are strictly limited to 
the muscles, and motor elements of the nervous system. 
Every other tissue and function of the body appears to be 
unaffected. There is no evidence that the muscular substance 
itself is the source of the disease, as its structure and nutrition 
are apparently normal, and its alteration in function is not of 
that nature which would occur from primary changes in its 
tissues. ‘The seat of the morbid process therefore narrows 
itself to the nervous apparatus that presides over muscular 
contractility. Of the morbid anatomy we know nothing. In 
seeking an explanation of the phenomena we are therefore 
compelled to enter into the field of speculation, and to utilise 
collateral physiological and pathological knowledge in attempts 
to throw light on the subject. Hence there is ample scope for 
exercising the imagination and ingenuity of the scientific 
pathologist, and a wide field for divergence of opinion and 
argument. Discussion will be facilitated by the acceptance 
of certain elementary physiological premises. before the 
audience I now address, it is unnecessary to enumerate these 
in detail. I therefore confine myself to briefly formulating 
such general propositions connected with the matter in hand, 
as in my judgment our present state of knowledge warrants, 
und concerning which there is a tolerable consensus of 
vpinion. 

I. Healthy muscle contracts when its fibres are subjected to 
sudden stretching (extensile stimulus). This may be induced 
by percussion on its substance, and still more effectively by a 
blow on its tendon, the last constituting the so-called tendon 
phenomenon. The mechanical condition necessary for the 
production of the response following percussion, is suflicient 


passive tension of the muscular fibre. 
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II. This property is intimately associated with and obeys 
the same laws as what has been termed reflex muscular 
tonicity, or that state of slight constant tension which is the 
characteristic of healthy living muscle. 

A. Both are abolished when there is interruption at any 
portion of the reflex are of which muscle is the ter- 
minus. 

(a.) At the posterior spinal roots or sensory nerves, as 
in locomotor ataxy or neuritis. 

(b.) At the ganglion motor cells, as in poliomyelitis. 

(c.) At the anterior spinal roots or motor nerves, as by 
experiment or injury to nerve. 

B. Both are increased by causes which augment the exci- 
tability of the same reflex mechanism. The circum- 
stances under which this takes place are-— 

(a.) Idiopathic excitability of reflex centres of cord. 

1, Isolated, as in strychnine poisoning. 

2. Associated, as in neurasthenia. 

(b.) Excitability of reflex centres, secondary tu 

1. Direct influence from afferent and efferent 
elements. 

(a.) Afferent (reflex), as from cutaneous or 
visceral irritation. 

(b.) Efferent (exhaustion), as from fatigue or 
over-exhaustion. 

2. Indirect influence, as result of severance from 
pyramidal tract. This is variously explained 
by— 

(a.) Irritation of sclerosed lateral columns. 

(b.) Removal of cerebral inhibition. 

(c.) Unbalanced cerebellar action. 

(d.) Nutritive change in ganglia due to sever- 
ance from trophic centres of cortex. 

III, The preceding considerations show that integrity of 
the reflex are is essential for the maintenance of muscular 
tonicity, and the response cf muscle to extensile stimulus, or 
percussion. It is probable that both these phenomena have 
the same physiological significance, and that the one is de- 
pendent on, if it is not an identical process with, the other. 
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Throughout this paper, in using the terms muscular irritability 
or excitability, it is to be understood that those expressions 
are employed only in reference to this tonicity, or property of 
contracting under the stimulus of percussion. 

Admitting the soundness of the preceding general proposi- 
tions, assuming that increased response of muscle to percussion 
or extensile stimulus is due to hypertonicity, and that the 
essential factor for its production is an exaggerated excitability 
of the ganglion cells of the cord, it has next to be determined 
more particularly under what circumstances the latter change 
takes place. For descriptive purposes these may be considered 
under three heads. Ist, irritation arising primarily in the 
ganglion cells themselves. 2nd, their irritation due to 
changes -in their afferent and efferent elements. And 3rd, 
their irritation secondary to influences acting through the 
pyramidal tracts. 

The spinal centres may be primarily rendered unstable in 
many ways. Strychnine, alcohol, and other poisons, for 
example, may directly damage their nutrition and produce 
temporary hyper-excitability of their function. Changes in 
the quality of the blood, such as anwmia, fevers, acute dis- 
orders, &e., may in a lesser degree be followed by the same 
results; and it is common in such circumstances to find 
muscular weakness, increased tendon phenomena, and a 
tendency to cramp and stiffness in the muscles. The same 
irritability is present in cireumstances in which the general 
system is in a state of subnormal nutrition, as it seems to be a 
neurological law that nervous depression is associated with 
instability of function, excessive motor display, and an ab- 
normal readiness to respond to stimulation. Hence in child- 
hood, where the nervous system is as yet imperfectly developed, 
the characteristic restlessness and proneness to muscular de- 
monstration on the slightest provocation. The diseases at 
this period of life are also of the same type, as seen in chorea, 
tetany, convulsions, &c.; and these, as is well known, are 
usually induced by debilitating conditions, such as syphilis, 
rickets, fright, and so on. In the adult the same holds good, 
if to a lesser extent, and loss of blood, fatigue, diarrheea, 
cholera, sexual excess, excessive discharges, and other ex- 
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hausting maladies, may cause temporary cramps, spasms, and 
other evidence of muscular hyper-excitability. In chronic 
diseases such as phthisis, it is quite common to find patients 
in whom the muscles react with abnormal activity to percus- 
sion, and in whom the tendon phenomena are exaggerated. 
In patients convalescent from various diseases 1 have often 
found the same, which symptoms disappeared when health 
was completely restored. In all of these cases the grey matter 
of the cord participates, in the general debility and mal- 
nutrition of the tissues of the body, and asa consequence it is 
in a state of morbid excitability, which manifests itself by 
abnormal muscular hypertonicity. The same condition is 
still further, and permanently developed, in those states of 
nervous habit characterised as the neurotic diathesis, in some 
of the varieties of which, such as hysteria, this muscular 
peculiarity often reaches a high degree. 

In addition to direct primary irritation of the reflex centres 
themselves, these ganglia may be thrown into a state of over- 
activity as a result of morbid impressions derived from their 
afferent or efferent elements. The well-known experiments of 
Brown-Sequard demonstrate that injury to sensory nerves may 
induce so-called spinal epilepsy : in other words, a chronic state 
of extreme hyper-excitability of the grey matter of the cord. 

The same has been abundantly proved to be the result of 
various clinical conditions, and may follow wounds, and 
accompanying cutaneous, visceral, joint, and other affections, 
constituting the so-called reflex hyper-excitability of the cord. 
Whether the stimulation of the peripheral afferent elements 
induces central changes by direct irritation, by reflex circula- 
tory alterations, by simple functional exhaustion, or by an 
ascending neuritis, need not now be discussed. The fact 
remains, that irritation of sensory nerves in any part of the 
body may conduce to over-activity of the motor cells in the 
cord to which they are attached. The permanence and degree 
of the peripheral stimulus appears to bear some relation to the 
amount and distribution of the reflex effects produced. These, 
in consequence, may be local or general. If the excitant 
be moderate, the result, by irritation, is over-action; if 
excessive, by exhaustion, is abolition of function. Hence 


MUSCULAR HYPERTONICITY IN PARALYSIS. 301 


hyper-excitability of motion on the one hand, and paralysis on 
the other. Thus in the same nervous mechanism, and from 
the same cause, may arise both irritability and incapacity of 
muscular action, or as it has been called, a state of “ irritable 
weakness,” the two phenomena being essentially the same in 
kind, only differing in degree. In this way irritations origin- 
ating in the uterus, kidneys, bladder, prostate, teeth, and other 
localities may, according to their permanence and severity, 
cause either spasm or paralysis, or both. In connection with 
this subject one point may be noted, that a peripheral irri- 
tation on one side of the body may not only induce reflex 
motor responses on the same side, and on the same segment 
of the cord, but on the other side and in various other regions 
of the body. This shows that the excitation induced by the 
afferent stimulus has extended through the grey matter of the 
cord itself, and is therefore the result of an active irritation 
process propagated from cell to cell. The effects produced 
will vary in intensity and distribution according to the 
character of the excitement, and the original stability of the 
central nerve elements. ‘Thus the effect of a decayed tooth 
in one man is slight and local, in another is severe and 
general. In some constitutions a wound is innocuous, in 
others it is followed by tetanus. 

With regard to the influence of the motor elements on the 
central reflex centre, clinical evidence appears to show that 
fatigue, muscular exertion, and over-work, lead to instability 
of the ganglionic cells. This is notably instanced in the case 
of professional hyperkinesis, or so-called cramp. Excessive 
physical labour has for long been supposed to have originated 
various forms of spinal disorder. Dr. Weir Mitchell and Dr. 
Donkin have recently advanced reasons to indicate that over- 
fatigue is the chief exciting cause of spastic paralysis, with its 
well-marked hypertonicity of muscle. 

The preceding considerations would seem to indicate, that 
peripheral irritation or exhaustion of both afferent and efferent 
fibres may alike lead to secondary hyper-activity of the 
central ganglia with which they are connected, although the 
last may have originally been in a healthy condition 

Besides the artificial or constitutional circumstances which 






























ani Sadi eespeastsiiaeentSieesineeean 












302 MUSCULAR HYPERTONICITY IN PARALYSIS. 


directly bring about primary instability of the spinal nerve 
centres, and the irritation of their ingoing or outgoing paths 
which produce the same as a secondary consequence, a like 
pathological condition may follow a totally different source of 
origin, which brings us to the consideration of the third series 
of conditions under which hyper-excitability of ganglion cells 
may be produced, namely, through the influence of the pyra- 
midal tract and cortex of the brain. Although the reflex 
mechanism already described is the essential factor in the 
production and maintenance of muscular tonicity, its action is 
presided over and controlled by influences from above. In 
health there is a state of equilibrium between the higher and 
lower centres which permits the normal amount of muscular 
tone, but if the former are in any way interfered with, the 
latter become deranged in a corresponding manner. By means 
of the pyramidal tract, the spinal centres are in direct com- 
munication with certain areas in the cortex cerebri. Experi- 
mental irritation of the Rolandic regions causes muscular spasm, 
showing that a stimulus applied to the cortex is by the 
pyramidal tract conveyed to the spinal ganglia, and through 
them to the muscles. Irritation by disease of the same 
regions produces the same effects, and during the paroxysms of 
muscular convulsion, which as a consequence of the cortical 
excitement ensues, I have often satisfied myself that in 
addition to the spasm, the tonicity of muscle was augmented as 
evidenced by an increase of the knee-jerk. In such cases the 
exalted functional activity of the lower ganglia may remain, 
even after voluntary motion has been abolished, owing to the 
temporary exhaustion which follows an explosion of the 
cortical centres. When the secondary irritation of the cord 
subsides, this symptom quickly disappears. The same con- 
dition is met with in the so-called “late rigidity ” following 
certain brain lesions. Irritation of any portion of the 
pyramidal tract may in a like manner induce tonic spasm, 
and if the cause be chronic the effect may be persistent. The 
excitability is directly conveyed to the ganglion cells of the 
cord, and induces in them that exaltation of function which 
causes excess of muscular tonicity. 

A remarkable and seemingly paradoxical fact is that 
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destruction of the same regions, namely, the motor cortical 
centres and the pyramidal tract, is gradually followed, not 
immediately but after an interval of time, by the same hyper- 
excitability of the spinal centres. This is notably seen in the 
late rigidity succeeding brain lesions and in primary lateral 
sclerosis. The explanation of this phenomenon will be after- 
wards discussed ; it is sufficient at present, in connection with 
this fact, to state that the cells in the cerebral cortex are the 
trophic centres of the fibres in the pyramidal tract, and that 
when the former are destroyed the latter in consequence 
undergo degeneration as far as the ganglia in the cord, which, 
although left structurally intact, develop as a result hyper- 
excitability of function. 

To repeat and sum up, exaggerated activity of the ganglionic 
cells in the grey matter of the cord which results in hyper- 
tonicity of muscle may result from—Ist, primary irritability 
of the cells themselves (strychnine, &c.) ; 2nd, irritability of 
the entire reflex are in common with the whole nervous 
system (neurasthenia, &c.); 3rd, irritability of cells secondary 
to abnormal state of their afferent and efferent elements 
(injuries to sensory or motor nerves, &c.); 4th, direct irritation 
of cortex cerebri or pyramidal tract (tumour of brain, early 
stages of lateral sclerosis, &c.); and 5th, destruction of cortex 
or pyramidal tract (cerebral softening, and late stages of 
lateral sclerosis, &c.). The essential result from all these 
causes seems to be the same, varying in intensity and dis- 
tribution according to the severity and extent of the existing 
irritation or destruction. An important distinction as to the 
time of production between the two last is, that in the former 
the effects are immediate, and within certain limits are pro- 
portionate to the amount of irritation ; in the latter the effects 
are gradually developed, and depend upon the situation rather 
than the severity of the irritation. 

These, as far as we know them, are the chief phenomena 
concerned in the production of hypertonicity of muscle. There 
remain to be enumerated the hypotheses which have been 
advanced to explain the facts. The more important only of 
them will be referred to. 

The theory of the French school, as especially represented 
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by Bouchard, Charcot, and Brissaud, maintains that the 
symptoms of hypertonicity present in spastic paralysis are 
due to an irritative process, produced in the ganglion cells by 
the degenerated contiguous fibres of the lateral columns. 
That this hypothesis is plausible cannot be denied, and it is 
probable that it is a factor in the production of the clinical 
symptoms in question. It is, however, as thus expressed, an 
incomplete explanation, and not the essential cause of the 
phenomena, as hypertonicity of muscle may exist in its most 
typical form and in an extreme degree when no degeneration 
of nerve fibres can be demonstrated, as in various so-called 
functional complaints, such as hysteria. Moreover, it may 
occur with such rapidity, and under such circumstances, as to 
preclude the existence of gross structural alteration of tissue, 
as in strychnine poisoning and the hypnotic state. 

Another theory, and perhaps the most popular one, assumes 
that the increased excitability of the cord centres which leads 
to hypertonicity of muscle is the result of simple severance of 
the cerebral from the spinal centres, by which the controlling 
influence of the former is removed from the latter. By some 
it is supposed that the cortex cerebri actively inhibits the 
lower ganglia, while others consider that the actions of the 
last are only as it were “let go” by the removal of a higher 
passively controlling force. It may be admitted that in the 
absence of brain influence the reflex excitability of the cord is 
augmented, and, on the other hand, that volitional efforts in a 
certain measure modify its manifestations, but whether the 
above explanations are sufficient to fully account for these 
facts is open to doubt. If the cerebral centres, by an active 
process, inhibited, in the strict sense of the term, the centres 
concerned with muscular tonicity, we should expect to find 
that when these were irritated, the muscle would relax. 
Irritation of the vagus directly controls, and if persisted in 
arrests, the action of the heart; hence it may justly be called 
an inhibitory nerve. No such effect follows stimulation of the 
cerebral centres; on the contrary, as has already been stated, 
during excitement or explosive discharge from the motor 
cortex, as takes place in those cases of epileptiform convulsion 
without paralysis, which points to irritability and not de- 
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struction of nervous tissue, the tonicity of muscle is not 
diminished, but is actually increased. Experimental stimu- 
lation of the optic lobes in frogs controlling reflex acts is 
probably only another form of peripheral sensory irritation, 
and does not prove the existence of a special inhibitory centre. 
That mental effort modifies the effects of muscular tonicity is 
mainly due to the putting in action of antagonistic muscles. 
It does not control the organic reflexes, but only those in 
which voluntary muscles play a part. The “let go” theory, 
on the other hand, does not account for the fact that in sudden 
destructive lesions of the brain, or in experimental decapitation, 
hypertonicity of muscle does not appear suddenly, as might 
be expected on this hypothesis, but supervenes gradually and 
after a certain lapse of time ; and although the original lesion 
which causes it may remain in statu quo and even decrease in 
energy, the muscular tonicity nevertheless continues slowly to 
increase. This condition, moreover, if developed, relaxes during 
sleep or chloroform narcosis when cerebral influences are 
temporarily in abeyance, a fact which is also opposed to this 
view. Again, if the cord is cut across, the sudden “let go” of 
energy ought to cause immediate tension of the muscles, which 
it does not at first (the contrary, in fact, takes place), and this 
only occurs after a considerable interval, and in a slowly pro- 
gressive manner. How also on this hypothesis could the fact 
be explained that, when one side of the body has been affected 
by a lesion on the other side of the brain, generally before 
long the other side, though to a lesser extent, shows signs of 
augmented muscular tonicity ? These, among other circum- 
stances, would serve to indicate that, for the production of 
hypertonicity of muscle, some other agent is necessary than 
the mere release of physiological action by interruption of 
controlling influences from above. They would seem to show 
that, in the causation of the phenomena in question, some new 
and morbid active process in the cell elements is necessary, in 
addition to the mere freeing of restrained natural impulses. 

A third theory, which more or less modified receives the 
support of Hughlings-Jackson, Bastian, and others, assumes 
that, when cerebral influence is suppressed, the uncontrolled 
action of the cerebellum (which is believed to be the excitor 
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of tonic muscular action) becomes predominant, and so pro- 
duces the exaggeration of muscular tonicity. In health, it is 
supposed these two centres of innervation counterbalance 
one another. Ifthe one is enfeebled, the other by retaining 
its natural vigour causes excess of action in that direction. 
The same arguments which can be urged against the last, seem 
to me to tell equally against this theory. Is there any 
positive evidence that the cerebellum plays any part in the 
production of muscular tonicity? Electrical stimulation of its 
substance certainly is not followed by any visible phenomena. 
How on this hypothesis can be explained the fact that, in 
complete division of the cord, when all connection with the 
cerebellum is severed, that hypertonicity of muscle subse- 
quently becomes developed ? 

Such are the leading theories which have been advanced to 
explain the phenomenon of muscular hypertonicity, as well as 
some of the reasons to show, that no one of them by itself is 
adequate to account for its production. While it is not diffi- 
cult thus to take a negative view of this complicated position, 
and to criticise existing doctrines, it is not so easy to success- 
fully assume a constructive attitude, and to replace doubtful 
opinions by others more worthy of acceptance. One of the 
main impediments to arriving at sound conclusions, is the 
conflicting and contradictory statements regarding elementary 
physiological and pathological facts. But when the delicate 
and complex conditions which surround the nervous system 
are considered, it is not surprising that the results of experi- 
ment and disease should prove so difficult of exact definition. 
Reasons having been given for not admitting the Inhibition 
and Cerebellar theories, I am disposed to think that the irrita- 
tion hypothesis of the French school, with certain modifica- 
tions, offers the fewest objections to any yet advanced, and 
best explains all the facts so far as we yet know them. In the 
production of spastic paralysis, it is assumed by those holding 
this view, that the hyper-excitability of the ganglion cells is 
‘aused by the irritation of the contiguous sclerotic fibres of the 
lateral columns. Now it has been seen that muscular hyper- 
tonicity occurs too late after the central lesion to permit of 
its being explained by the Inhibition and Cerebellar theories ; 
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on the other hand it takes place too soon to be satisfactorily 
accounted for by this one, namely irritation by secondary 
sclerotic processes. For, prior to demonstrable degenerative 
change in the lateral columns there are evidences of motor 
instability, as a few hours after an apoplexy exaggerated 
tendon phenomena gradually develop. It is therefore obvious 
that some change (as a result of removal of cerebral trophie 
influences) must exist in the motor tract before structural 
alteration can be appreciated. The nature of this change, 
whether vascular, molecular, or dynamic, we do not know; but 
that it is sufficient to produce objective functional symptoms 
in the shape of muscular hypertonicity is certain. A plausible 
explanation of this fact would be that vascular, or other nutri- 
tive modification of the pyramidal tract, was the almost 
immediate consequence of the disorganised trophic centres 
above, and that this change in the circulation or molecular 
stability led to irritable weakness of the adjacent grey matter 
of the cord. We know that cortical destruction subsequently 
leads to positive degenerative changes in the lateral columns ; 
it is therefore not difficult to believe that, long before this is 
capable of demonstration, molecular or nutritional alterations 
may be produced by the same cause in the same parts, which 
if not capable of appreciation by our senses is sufficient to 
induce functional derangement of the regions with which they 
are connected, The same effects might supervene upon con- 
ditions other than those of actual gross cortical or pyramidal 
disease, as when the higher nervous elements without demon- 
strable anatomical change are functionally disordered. In 
such a case the actions of the parts below, which are dependent 
for their constancy on healthy influences from above, would 
be deranged. Thus from functional irritability or depression 
of the cerebral cortex there might arise instability of the 
pyramidal tracts and the motor apparatus connected with them, 
and, as a consequence, a train of typical hypertonic symptoms. 
Such excitants would be all the more potent in predisposed 
subjects whose spinal ganglion cells are already in an 
abnormally exalted condition, and whose muscles readily 
react to slight physical injuries. Under the same or similar 
conditions it is but a step further to realise, that psychical 
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influences might act as exciting agents for the production of 
like results. Thus, misdirected volition, emotion, or imagina- 


tion acting as afferent stimuli might be the originators of 


abnormal motor phenomena, even when the nervous system 
itself was in other respects healthy. Again, even normal 
mental impulses might cause undue motorial demonstrations 
if the spinal centres were hyper-excitable, as is seen in 
strychnine poisoning, hysteria, &e. It is therefore obvious 
that if both these abnormal conditions existed together—that 
is, increased power of the higher centres to receive and reflect 
impressions, and augmented capacity of the lower centres to 
respond to psychical stimuli—the effects would be the more 
violent in degree and permanent in duration, and it serves 
to explain the severity and intractability of many functional 
disorders. This would also account for the fact that, under 
these circumstances, the physical motor symptoms are some- 
times such as could not voluntarily be produced in health, as 
instanced by the phenomena of hypnotism and _ hysterical 
mimicry. It would also offer an explanation of the sudden 
onset, of the rapid and complete recovery which so often takes 
place in such eases. 

Taking all these possibilities into consideration, I am inclined 
to think, that the hyper-excitability of the reflex spinal centres 
which is the fundamental element in the causation of hyper- 
tonicity of muscle, from whatever cause it arises, is an active 
rather than a passive process; that it is due to a new and 
abnormal irritation, the result of nutritional change, either 
directly and primarily affecting the cells themselves, or in- 
duced in them indirectly and secondarily by irritation of their 
afferent or efferent elements, or by interruption from the 
trophie centres with which they are associated. The whole 
progress of the condition seems to favour this view; its com- 
paratively gradual onset, the fact of its being favoured rather 
than arrested by cerebral irritation and mental activity, its 
tendency to extend from one side of the body to the other 
when originally caused by an unilateral cerebral lesion, its 
aggravation under such circumstances as produce excitability, 
and its amelioration under opposite conditions, all point in the 
same direction. This irritative theory is substantially that of 
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the French school; but instead of speaking of degenerative 
processes as the cause, 1 would replace the term by that of 
nutritive alterations, an expression of wider scope, and better 
adapted to account for the varied forms of the disease. 

In connection with these reflections it is a question of the 
greatest practical importance to know, whether repeated and 
permanent functional over-activity is capable of subsequently 
inducing demonstrable structural changes in the tissues 
affected. A priori reasoning would favour such an hypothesis, 
although there is not a sufficient series of recorded facts to 
make its demonstration certain. 

To sum up the heads of this complicated enquiry: it is 
suggested that increased muscular tonicity, from whatever 
cause arising, is essentially due to abnormal hyper-excitability 
of the motor ganglion cells of the anterior cornua of the cord. 
The hyper-excitability may, for various reasons, be due to idio- 
pathie alterations of the cells themselves, or may be induced 
therein by influences emanating from the brain, the cord, or 
the peripheral nerves. These influences are probably of an 
irritative nature, and may therefore be considered as a new 
morbid process. ‘This irritation, when it exists in the pyrami- 
dal tract, may be excited there either directly by organic 
disease or functional excitement, or indirectly by changes in 
its nutrition as a result of severance from its trophic centres. 
These changes in nutrition may be either gross or dynamic. 
The gross changes usually follow gross disease of the cortical 
centres, while the dynamic changes may either follow their 
structural alterations or their functional disorder. Finally, 
this functional disorder of the motor tract may have its origin 
in the activity of psychical as well as of motor centres. These 
theoretical considerations concerning the pathology of hyper- 
tonicity of muscle are, like other hypotheses, open to criticism. 
[ admit them to be somewhat involved, but this is scarcely 
to be avoided in attempting to account for the complicated 
circumstances connected with this group of symptoms. 

If such doctrinal speculations on the subject we are dis- 
cussing are uncertain, the practical difficulties met with in 
actual clinical observation are none the less perplexing. As 
their features are now well recognised, T have passed over those 
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forms of muscular hypertonicity assuciated on the one hand 
with secondary changes from gross disease of the nerve centres, 
and on the other with obvious functional disorder. I have 
limited the practical question to the uncomplicated form of the 
affection described in the first part of this paper. Now, I would 
ask, what is the anatomical substratum of this condition? Is 
it a so-called functional disorder—that is, one unaccompanied 
or is it the result of gross 





with discoverable tissue change 
organic disease ; and how is this to be determined during the 
life of the patient? Where, and in what manner, does the 
affection originate? Is it a primary disease of the brain, cord, 
or nerves? What are its causes, by what criteria are we to be 
guided in framing a prognosis, and what is the suitable treat- 
ment? Although I have seen many such cases and have 
followed the progress of some of them for years, I confess I am 
unable to give a satisfactory reply to the above enquiries. 

The classical morbid type which this condition most nearly 
resembles is the primary spastic or spasmodic paralysis of Erb 
and Chareot, which is asserted to be caused by primary 
sclerosis of the lateral columns of the cord. There are, how- 
ever, certain considerations which render it impossible for the 
two to be considered as identical. The essential elements of 
spasm and rigidity of muscle in the one are, as we have seen, 
not necessary features of the other. It is of such frequent 
occurrence, it so often ends in recovery, and its course and 
termination are sometimes so rapid, and influenced by such 
circumstances, as to render its explanation by permanent 
organic degeneration of the pyramidal tract impossible. That 
a close resemblance exists between these two conditions cannot 
be doubted, and it is probable that the essential phenomena of 
both have the same pathological significance. It may even be 
asserted that the one is merely an initial form of the other; but 
this is just the point which yet remains to be proved, and 
which constitutes the real question at issue. We find, however, 
that the one may exist independently of the other, and may 
therefore be said to represent a separate clinical state. Again, 
it might be maintained that the condition is an incipient stage 
of some gross form of disease, such as disseminated sclerosis, or 
the secondary results of primary lesion elsewhere. It can only 
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be replied that, in typical cases, no evidence can be traced of 
any such connection. 

Finally, to place such cases under the category of Hysterical 
or Functional, is simply to shelve the difficulty, and brings us 
no nearer the true explanation. For convenience of recognition 
the clinical group of symptoms might be named “ Hypertonic 
paresis or paralysis.” It is not pretended that this term is a 
perfect one, or that it represents a true disease. It professes 
only to be a convenient symbol expressive of a group of 
symptoms, frequently met with in practice, the causes of 
which are probably various, and of the nature of which we are 
ignorant. 

In conclusion, I trust that this communication will serve the 
purpose for which it was undertaken, namely, by indicating 
certain obscure problems of practical and scientific interest, to 
elicit the opinions and experience of the members of the 
Neurological Society. As a guide to the debate, I beg to 
suggest the following propositions for special consideration, 
which provide a wide and varied field for discussion on the 
subject, from every point of view. 

I. With regard to the clinical condition of so-called Hypertonic 
Paralysis. 

Ist. Is the existence of the clinical type admitted? If so, 
what is its anatomical substratum? Where, and in what 
manner, does the affection originate ? Is the primary disturb- 
ance in the brain, cord, or nerves? Is it due to gross organic 
lesion, or the result of so-called functional disorder ? 

2nd. What are its causes ? 

3rd. What is its prognosis? By what criteria are we to 
foretell in individual instances whether the affection will be 
temporary and comparatiyely innocuous, or whether it is 
permanent and incurable ? 

IJ. With regard to the Physiological and Pathological problems 
tn connection with muscular hypertonicity. 

Ist. What hypothesis best accounts for hypertonicity of 
muscle ? 

2nd. Admitting that visible organic degeneration of the 
lateral columns is frequently associated with the production of 
hypertonicity of muscle, is this an essential element for its 
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production? May a like condition result from undemonstrable 
nutritive modifications in the same regions or in the psychical 
or motor centres. 

3rd. May a primarily so-called functional disorder, con- 
sisting of definite symptoms without appreciable tissue change 
in the nervous system, eventually lead to demonstrable 
structural degeneration ? 


DISCUSSION. 


Dr. Huauuines-J ackson. 


I feel grateful to Dr. Hughes Bennett for bringing together so 
many varied facts in so methodical a way. I wish first to remark 
on a common use of the term functional—not on that use of it by 
Dr. Bennett only, but on its use by most physicians. It is some- 
times used as if there could be nervous symptoms, morbid mani- 
festations, without abnormal changes in the nervous system. As 
Dr. Allchin has ably and vigorously contended in the second volume 
of the ‘ Westminster Hospital Reports,’ this use, or rather misuse, 
of the term is to be deprecated. Some cases called functional are, 
I think, cases of deliberate imposture: for example, cases of boys 
or adults who do not talk at all, but eat and swallow well, who 
can write, and who are suddenly or rapidly “cured” by impotent 
treatment. There are no “abnormal changes” in these cases, 
which I believe, as I said, in effect, to be neither of pathological 
origin nor hysterical, but to be nothing at all. I believe, too, that 
many cases called hysterical are cases of mere pretence. The 
word functional is sometimes otherwise used; it is used for cases 
in which morbid changes in the nervous system, or some part of it, 
are supposed to be very slight. If a patient has hemiplegia for a 
few hours only, his case may be called functional. For my part, I 
should have no doubt whatever that there was a slight lesion, 
whether it might be discoverable (if we had subsequently a post- 
mortem examination) or not. 

I have long urged that the term functional should be used as the 
adjective of the word function. (I remark, parenthetically, that 
such expressions as that “‘ consciousness is a function of the brain,” or 
of any part of it, are illegitimate. Consciousness attends functioning 
of the brain, or of some parts of it.) Function is a physiological 
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term: it deals with the “ storing-up” of nutritive materials having 
potential energy, with nervous discharges (or liberations of energy 
by nerve-cells) ; it has to do with the rates of those liberations, with 
the resistances encountered, and with the different degrees of those 
resistances. Abnormalities of function are of two kinds, minus and 
plus. There are degrees from defect to loss of function. After an 
epileptiform seizure beginning in one foot, there may be paralysis 
of the leg; in this case there is loss or defect of function of some 
fibres of the pyramidal tract—exhaustion of them consequent on 
the prior excessive discharge beginning in some part of the mid- 
cortex. In cases of hemiplegia from breaking-up of the internal 
capsule by clot or softening, there is destruction of fibres and also, 
of course, loss of function. There is an opposite or plus kind of 
functional change—a departure from normal function by excess; 
this also implies alteration of nervous elements. For example, 
there is in epileptiform seizures what I call a “discharging 
lesion,” or “ physiological fulminate,” or, to use Horsley’s term, an 
“epileptogenous focus”; in these cases, cells of a part of the 
patient’s mid-cortex have, by some pathological process, attained 
unduly high instability, issuing in occasional sudden, excessive, 
&c., discharges. We ought, I think, to endeavour to distinguish 
most carefully abnormal functional—that is, abnormal physio- 
logical—changes from the pathological processes leading to them. 
A “discharging lesion” is an hyper-physiological condition; the 
pathological process, disorder of nutrition, which produces it, is a 
thing for separate consideration. This I have long urged, and I 
now urge it again, because I have been said to put forward the 
“theory of discharges ” as the pathology of epilepsy ; the real fact 
is, that I have urged that the functional, or abnormal physiological, 
change is produced by some pathological process. When a cortical 
tumour is said to be the “cause” of epileptiform seizures, we must 
bear in mind that the direct cause of the fits is really the hyper- 
physiological condition which I call a “discharging lesion”; this 
is produced by the tumour in its general character as a “ foreign 
body”; probably the tumour induces a local encephalitis whereby 
some cells are destroyed and others are rendered highly over- 
unstable. In the case of hemiplegia, when the internal capsule or 
part of it is destroyed, the distinction between loss of function 
and pathological process may seem to be, but is not really, 
frivolous. Putting the case otherwise: the hemiplegia spoken of 
is not, properly speaking, a symptom of clot, softening or tumour, 
but is a symptom of destruction of fibres of the internal capsule 
however produced ; hemiplegia may be a temporary result of mere 
exhaustion of those fibres, temporary loss of their function by a 
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prior excessive discharge (vide infra). In the same way an epi- 
leptiform seizure is not a symptom of cortical tumour, or of 
changes in the cortex, produced by embolism, &c., but of a 
“ discharging lesion,” however produced. 

For the sake of completeness I remark, that a knowledge of the 
anatomy of cases of nervous disease is a knowledge of the parts 
of the body which the nervous arrangements in abnormal function, 
minus or plus, represent, and of the ways in which they represent 
those parts. Anatomy should not be confounded with morphology. 
Before the researches of Hitzig and Ferrier the anatomy of the 
convolutions of the Rolandic region was, according to the opinion 
of nearly all physicians and physiologists, unknown ; we had only 
morphological knowledge of them. The clinical problem in any 
case of nervous disease is one in Anatomy, in Physiology, and in 
Pathology. I do not mean simply, what is obvious, that we 
require anatomical and physiological knowledge in order to 
properly analyse cases of patients. I mean, to take an example, 
that to discover the seat of the lesion productive of fits beginning 
in the right thumb is itself an anatomical affair; that questions 
about the spasm, as to its rapidity of onset and the speed of its 
spreading, being indicative of central functional abnormality 
(excess of function), are questions in physiology—abnormal 
physiology, if that term be preferred—and that facts or hypotheses 
bearing on the abnormal nutritive process by which the functional 
lesion is produced are alone questions in pathology. I hope the 
foregoing will not be taken as too much of a digression; it is 
desirable that the term functional should be used with exactness, 
and that functional (physiological ) changes should be distinguished 
from the pathological changes producing them. I now come close 
to the subject of Dr. Bennett’s paper, taking, however, for the 
present but a single symptom—increase of the knee-jerks. 

One opinion is that the increase of knee-jerks, say in an ordinary 
case of hemiplegia, is the direct result of some kind of pathological 
process; thus it is supposed by very many physicians that the 
process of “descending wasting” which destroys fibres in the 
pyramidal tract, when it reaches the anterior horns produces in 
their cells the exactly opposite physivlogic:] condition, that of 
exaltation of function. Against this view is the fact that, in some 
cases of hemiplegia, there is an even, slight wasting of the muscles 
of the paralysed limls, evidence that the “descending process ” 
can lead to atrophy and consequent lo-s of function of a few cells 
of the anterior horns. ‘This renders it unlikely that the same 
process produces also the opposite effect ; yet it may be reasonably 
contended that small cells are destroyed when the large ones are 
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rendered more excitable. L have put forward the speculation, that 
the anterior horns in the cases mentioned are in exalted activity 
from loss of control—that this exaltation is not caused by any 
direct pathological process. 

The preceding remarks on plus functional changes I illustrated 
by “discharging lesions” directly produced by pathological changes. 
But I now mention that there is another kind of plus functional 
change—a muchslighter one—which is pot produced by direct patho- 
logical processes. Increased rate of cardiac action after section of the 
vagus is a commonplace example ; but the same principle, increased 
activity from loss of control, otherwise of inhibition, is displayed 
in very many different cases of nervous disease, as from fibrillar 
contractions in some cases of progressive muscular atrophy to 
post-epileptic mania. The slight hyper-physiological states from 
loss of control ought to be very carefully distinguished from those 
vastly greater hyper-physiological states called “ discharging 
lesions.” Increase of the knee-jerks in cases of hemiplegia is, for 
me, simply an hyper-physiological condition ; although this, of 
course, involves (although it is not caused by, or is not primarily 
the result of) increased nutritive changes. Being “cut off” from 
the higher (cerebral) centres, the anterior horns in question are 
“let go”: they gain autonomy. ‘The pathological process is that 
which cuts their connection with the middle motor centres (“ motor 
regi n”); is that which destroys fibres of the internal capsule. 
I have suggested, too, another factor; that by the taking off of 
cerebral influence from the anterior horns, the cerebellar influence 
on them is no longer antagonised. I shall say nothing for the 
present of this hypothesis. 

The objections to the hypothesis stated are obvious. Although 
increase of the knee-jerk is sometimes found directly after the 
lesion of the internal capsule, it mostly, so to speak, “waits for” 
the “descending wasting.” We have, however, to study more 
widely. Besides cases of hemiplegia and any other cases in which 
there is lateral scler.sis, we have to note conditions of the knee- 


jerk aft.r epileptiform seizures. I have published! the case of a 


patient who had exaggerated knee-jerks and fovt-clonus of the 
left leg, which limb was temporarily paralysed after an epilepti- 
form seizure beginning in the left foot, and which affected the left 
leg and but little more.? In this case it is perfectly certain that 
during the paroxysm there was an excessive functional condition 
from the part of the mid-cortex discharging to the particular 

' “Med. Times and Gazette,” Feb. 12th, 1881. 

* Are there altered tendon reactions after hysterical or so-called “ functional,” 
fits ? 
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muscles convulsed; it seems reasonable to infer that the local 
paralysis after the fit signified exhaustion of corresponding fibres 
of the pyramidal tract—a negative, or, as we said, a minus, 
functional lesion, equivalent for the time being to the destruction of 
the fibres. If so, a state of things was rapidly produced which is 
slowly produced by “ descending wasting” in ordinary cases of 
hemiplegia. Both kinds of cases have to be taken into account 
by any hypothesis concerning increase of the jerks. But how are 
the two to be reconciled on the hypothesis of “ loss of control” ? 
Gowers has suggested, that close upon the anterior horns are small 
inhibitory centres, and that these are destroyed by the “ descending 
wasting,” whilst the anterior horns themselves (“ muscle centres”) 
are uninvaded by the pathological process. We may explain the 
increase of the knee-jerks in cases of post-epileptiform paralysis of 
the leg by the supposition, that the small inhibitory centres are 
alone exhausted, the muscle centres not being exhausted. It isa 
question of the severity of the prior fit. For after some epileptic 
tits’ the knee-jerks are lost for a very short time. Beevor, who 
has carefully noted the condition of the knee-jerks after epileptic 
fits, in many cases has found exaltation, but in some loss, of the 
knee-jerks. In cases of post-epileptic loss of the knee-jerks, the 
presumption is that there is deeper exhaustion, not only of Gowers’ 
small inhibitory centres, but of the “ muscle centres ” also. 

I by no means think that the hypothesis, so far as it is stated 
provisionally, accounts for all the facts. I have reported a case of 
loss of both knee-jerks in a case of hemiplegia, in which case Dr. 
James Anderson discovered no coarse or microscopical lesion in 
the lumbar enlargement. Dr. Stephen Ma-kenzie has recorded a 
case of hemiplegia with loss of both knee-jerks, and has stated an 
interesting hypothesis bearing on the interpretation of such cases. 
I now approach the general subject under discussion from another 
standpoint, and shall consider the possibility of cerebellar in- 
fluence being a factor in causing the super-positive effects, increase 
of tendon-reactions and rigidity. 

Rhythmical tremor and rigidity are degrees of one thing. I have 
submitted the hypothesis, that in paralysis agitans there is 
wasting of cells of the middle motur centres (so-called “ motor 
region” of the cortex), in order from smallest towards largest 
cells. Such a process, a negative one, can cause only the negative 
symptom paralysis. But being at the same time a loss of control 
over anterior horns, there is, when but a few cells are wasted, 
slight over-activity of anterior horns; there is rhythmical move- 
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ment (spinal chorea). When more cells of the middle motor centres 
are destroyed there is more paralysis; the anterior horns being 
still less controlled, there results ultimately rigidity of the parts 
previously tremulous. It has been said that the head and neck 
escape tremor; this is perfectly true in a superficial sense. But 
these and other parts escape tremor as the proverbial fish escaped 
the frying-pan: they escape tremor by passing straightway into 
what is a higher degree of tremor, rigidity. I have suggested 
that the cerebellum is partly concerned in producing the tremor 
and rigidity of paralysis agitans, and also the rigidity in ordinary 
hemiplegia. On takiug off of inhibition from the anterior horns 
the cerebellar influence on those horns is supposed to be no 
longer antagonised, and by this influence the tremor and rigidity 
are partly accounted for. I submit that the cerebrum represents 
all parts of the body, and that the cerebellum also represents all 
parts of the body. But the two representations are in inverse 
vrder; putting it roughly and neglecting some parts, the cerebral 
order is, arm, leg, trunk. This is admitted when we say that the 
“brain is the organ of volition,” for the order stated is the order 
of parts as they are most often used voluntarily. The cerebellar 
order of representation is the opposite—trunk, leg, arm. This is 
admitted by those who say that the cerebellum is the organ 
“co-ordinating locomotor movements,” for that expression only 
means an organ where muscles of all parts of the body are 
represented in certain complex ways. The order of parts getting 
inte play in locomotion, from walking to swift running, is, trunk, 
leg, arm. Paralysis agitans is certainly a morbid motor affection 
in cerebral order; an advanced case is double hemiplegia with 
rigidity. And we note that those parts suffer tremor before 
rigidity which are most under cerebral and least under cerebellar 
influence (fingers, hand, arm); and that those parts (neck and 
back), which are least under cerebral and most under cerebellar 
influence, pass into rigidity without a prior stage of tremor. 
That both the cerebrum and cerebellum are engaged in any 
operation will, I suppose, not be doubted. In manipulating, the 
cerebrum will be only chiefly engaged ; in walking, the cerebellum 
will be only chiefly engaged. There is co-operation of amicable ; 
antagonism between two large divisions of the nervous system 

representing the body inversely. 1 wish now to speak of Cerebral 
and Cerebellar Inverses from disease. Hemiplegia is the inverse 
of cerebellar paralysis; in the former the order is arm, leg, trunk, 
in the latter, trunk, leg, arm. The attitude (emprosthotunic) of 
an advanced stage of paralysis agitans is the inverse of the 
attitude, opisthotonic, in the paralysis and rigidity of some cases 
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of tumour of the middle lube of the cerebellum. The commonest 
variety of epileptiform seizures, one beginning in the hand, is the 
inverse of certain tetanus-like seizures in some cases of tumour of 
the middle lobe of the cerebellum.! I think, too, that we have 
inverses on the lowest level. The pons, medulla oblongata, and 
spinal cord (together one evolutionary system) are cerebro- 
cerebellar ; some lowest centres for arms on this level will be 
most under cerebral influence, and others for trunk, most under 
cerebellar influence. There is a progressive muscular atrophy 
(1 have called it bilateral) which affects the trunk and the upper 
parts of the limbs most, never, in my experience, reaching the 
hands. It is bilateral in fact, corresponding muscles on both 
sides being affected at the same time; it is, so to speak, bilateral 
“in intention,” the muscles which act together, or in necessary 
alternation, being those suffering first and most. This kind of 
muscular atrophy is, however, said to be, or to be often myopathic. 
At any rate, it is roughly the complementary inverse of the ordi- 
nary Duchenne-Aran type of progressive muscular atrophy, which 
mostly begins in one hand, begins unilaterally, and which affects 
first and most parts which are unilateral in most of their activities. 

I do not mean that the hypothesis of loss of control and of 
unantagonised cerebellar influence has not many facts against it. 
I bear well in mind that, on section of the cord in animals, there 
is increased reflex action of parts below the section. But I hope 
the suggestions I have made are worth taking into account. | 
admit great difficulties, and come to no conclusion, or only to the 
provisional conclusion which is called hypothesis. I wish to 
draw particular attention to some cases recorded by Bastian. He 


has found that in some cases with incomplete transverse lesions of 


the cord there has been exaltation of the knee-jerks, and that in 
the same cases upon the lesions becoming completely transverse 
there was loss of the knee-jerks. Again in some cases of complete 
transverse lesion of the lower cervical cord from fracture dislo- 
cation there is lo:s of the knee-jerks. “Shock” cannot be 
invoked to explain this loss, in cases where the patient has 
lived several months after the accident, without a trace of jerk 
being obtainable. 
Dr. Buzzarp. 

There can be no doubt, I think, about the existence of the 
clinical type which Dr. Bennett has described with so much graphic 
power in his highly interesting and instructive paper. Cases of the 


' [ have suggested that ordinary surgical tetanus is owing to morbid changes of 
the cerebellum; probably of the pons medulla and cord too 
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sort which he has pictured are indeed very numerous. It is doubt- 
less true that the majority of them have been roughly classed— 





many rightly, some wrongly—along with others of a somewhat 
different kind, as examples of functional or hysterical paraplegia, 
and I have long been disposed to think that some of them would 
be best explained by the supposition, that an incipient sclerosis of 
the lateral columns stopped short and was recovered from in an 
early stage. For my own part, I would still prefer to wait till 
something more is learned of their pathology before applying to 
them the proposed title “ hypertonic paresis or paralysis,” a desig- 
nation which, whilst in my opinion it does not quite accurately 
describe the condition, might possibly cause these cases to be con- 
founded with Thomsen’s disease, with which I need scarcely say 
they have nothing in common. 

Certain general propositions of a physiological nature are 
formulated by Dr. Pennett, and these we are invited to accept 
before entering upon the discussion of the matter more particularly. 
Unfortunately for me, I find myself unable to accept even the first 
of these propositions. My difficulty is this. 

“Healthy muscle,” Dr. Bennett remarks in his first proposition, 
“contracts when its fibres are subjected to sudden stretching 
(extensile stimulus). This may be induced by percussion on its 
substance, and still more effectively by a blow on its tendon, the 
last constituting the so-called tendon-phenomenon. The mechanical 
condition necessary for the production of the response following 
percussion is sufficient pas~ive tension of the muscular fibre. 

“This property,” he goes on to say in the second proposition, “ is 
intimately associated with and obeys the same laws as what has 
been termed reflex muscular tonicity, or that state of slight 
constant tension which is the characteristic of healthy living 
muscle. Both are abolished when there is interruption at any 
portion of the reflex are of which muscle is the terminus.” 

Now if these propositions were correct it would necessarily follow 
that, whenever direct percussion upon a muscle produced contrac- 
tion, the tendon-phenomenon belonging to that muscle would be 
preserved, because the sudden stretching of a muscle by percussion 
of its substance is still more effectively brought about by a blow 
on its tendon. Unless I have failed as to meaning of the words 
employed, this is what the author intends to affirm. But, as a 
matter of fact, what is the case? Whilst there is no doubt that, as 
a general rule, the association of events described is observed—that 
when you percuss the plump of the vastus internus muscle and 
find a good contraction you expect also to find the knee-phenomenon 
produced by tapping the ligamentum patella—yet exceptions to 
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this rule of the most striking character occur, so striking and 
significant as,in my opinion, to throw strong doubt upon the 
correctness of the opinion, that the tendon-phenomenon and the 
muscular-percussion phenomenon are of the same nature. In tabes, 
for example, where the tendon-phenomenon is entirely abolished, 
percussion on the vastus internus itself invariably produces 
contraction of the muscle, which is very often, as I pointed out 
many years ago, more strongly marked than in health. If the 
muscular “ tonus ” is sufficient to allow of a vivid response of the 
muscle to the sudden stretching of its fibres produced by percussion 
of its substance, how is it that it does not suffice to permit of 
contraction when the sudden stretching is produced by a means 
which is said to be more effective than percussion ? 

On the other hand, in many cases of muscular atrophy associated 
with bilateral sclerosis, whilst the tendon-phenomenon is enor- 
mously exalted, response to percussion of the muscular substance 
itself may be almost nil. 

Again, I showed before this Society in January last a case of 
the so-called Thomsen’s disease—an affection characterised more 
than other by an exaggerated tendency of the muscle to strong 
and enduring contraction in response to any stimulus. The 
patellar-tendon phenomenon was absent, instead of being, as it 
should have been (were the author’s proposition correct), greatly 
heightened. 

It may reasonably be urged, however, that the proposition is 
intended only to apply to healthy muscle, and that I have no right 
to criticise it when the question of the muscle of an unhealthy 
person is under consideration. Now we have certain tests by 
which healthfulness of muscular structure may be presumably 
ascertained, and yet we find that, even in a case where there tests 
have been satisfactorily applied, the views formulated in the 
proposition are distinctly contradicted. Here is an example: In 
a case of tabes the knee-phenomenon was absent in one leg, but 
preserved in the other. The voluntary power, as ascertained by 
resistance to passive movements, as well as by the patient’s own 
description of the facility of active motion, appeared to be equally 
good in the two limbs. A blow upon the vastus internus of either 
limb caused an equal and, to the eye, precisely similar contraction 
in each, and so did the application of induced currents, whilst on 
either side the response to the closure of a voltaic current was 
precisely similar, and of absolutely normal character. Is it likely, 
1 would ask, that the knee-phenomenon is a mere question of 
contraction following the sudden stretching of a muscle which is 
in a state of the requisite muscular tonicity when we find, as in 
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this case, its absence in one limb, and its presence in the other, 
associated with a state of muscular fibre which all our tests— 
voluntary action, percussion, state of nutrition, electrical reaction— 
show to be in a similar and normal state in each limb ? 

In cases of lateral amyotrophic sclerosis we may not un- 
frequently find the wasted and degenerated muscles hanging 
flabbily from the thighs, and associated with this a highly exag- 
gerated knee-phenomenon. Can this be properly described as a 
condition of muscular hypertonicity ? 

Such are some of the difficulties from the clinical side which 
interfere with my acceptance of the view, that the so-called tendon- 
phenomenon is but the contraction of a muscle submitted to sudden 
stretching, its fibres being in the requisite state of tonicity. As I 
do not admit the soundness of the propositions to which I have 
taken exception, I cannot of course assume with the author that 
increased tendon-pheromenon is due to hypertonicity, and that 
the essential factor for its production is an exaggerated excitability 
of the ganglion cells of the cord. It is unnecessary, therefore, for 
me to discuss Dr. Bennett’s view, as to the mode in which this 
assumed abnormal excitability is brought about. 

Let me turn, for a very short time, to the clinical type of disease 
which the author has described—cases in which more or less im- 
pairment of voluntary power in the lower extremities is associated 
with exaggerated tendon-phenomena. The general correctness of 
his descriptions of such cases every one of us, I suppose, will 
be ready to admit. There is one point, however, in which his 
experience apparently differs from mine. He speaks of the 
superficial reflexes being “ usually normal, if anything, slightly 
increased.” According to my observation the plantar reflex is 
either altogether absent or but very feeble in a large proportion 
of these cases. So striking has this appeared to me, that I have 
long been in the habit of teaching in the hospital that the as- 
sociation of exaggerated knee-phenomenon and ankle-clonus with 
. absent or very weak plantar reflex (cutaneous sensibility not 
being materially affected), should at once suggest the probability 
that the case so marked is one of functional character. Need I 
say that this is not of itself conclusive, as a localised myelitis 
might produce a similar combination? But were the latter lesion 
present other symptoms would be found, which I need not here 
dwell upon, and which would leave the matter in no doubt. I 
submit that the association described should always suggest the 
existence of functional paralysis. 

Returning here for a moment to the author’s views, I would 
urge that the absence or enfeeblement of plantar reflex is a 
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symptom which can hardly be said to point to that exaggerated 
state of excitability of the ganglion cells of the cord, which is 
assumed by Dr. Bennett to be the essential factor of the increased 
tendon-phenomenon observed in the affection which we are dis- 
cussing. 

I freely admit, whilst insisting upon points which appear to me 
to militate strongly against the author’s views, that the absence 
of plantar-reflex alongside of exaggerated knee-phenomenon and 
ankle-clonus so frequently presented in these cases, is anomalous 
from whatever point of view the tendon-phenomenon is regarded. 
And there is another circumstance of paradoxical character to 
which I should like to allude whilst upon the subject. 

In cases of spastic paraplegia from bilateral sclerosis the exag- 
geration of tendon-phenomenon is usually confined to the limbs 
which are the seat of muscular weakness. As a general rule, not 
however without its exceptions, where the lower limbs alone shew 
loss of power, whilst the knee-phenomenon is lively in the extreme, 
and there is most characteristic ankle-clonus, there is an absence 
of supinator longus reflex at the wrist, or if this be present it is 
not strongly expressed. In cases of the kind, however, which we 
are considering, and which are probably free from, at all events, 
gross organic lesion, we continually find that not only are the 
lower extremities (which are affected with marked muscular 
weakness) the seat of exaggerated tendon-phenomena, but the 
upper extremities also, about which no complaint has been made, 
and which the patient, on enquiry, may allege to be perfectly 
normal, display an increase of tendon-phenomenon quite on a par 
with that which marks the lower extremities. In such a case it 
has always appeared to me legitimate to “ discount,” as it were, the 
clinical value of the exaggerated reflex displayed by the lower 
extremities. I have very frequently, indeed, acted upon this 
principle, and cannot remember an instance in which I had cause 
to regret the conclusion to which it led me, that the loss of power 
was n0t due to organic disease of the cord. 

In some few of these cases of loss of power with exaggerated 
tendon-phenomena, I have found a condition of partial optic 
atrophy of simple character accompanied by some amblyopia. 
When the question of adopting the Weir-Mitchell treatment in 
such examples has been considered, the existence of the optic 
atrophy has been with me a reason for deciding against the em- 
ployment of this treatment, owing to the presumption of some 
organic change being present. I am not quite sure that the 
inference is justified. It occurs to me as possible that there may 
be in certain of these cases a phase of optic atrophy as much 
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amenable to treatment as that which owes its origin to excess in 
tobacco. At present, however, I have seen no evidence of this. 
Indeed, in one instance of the kind in which, influenced by the 
appearance of the optic papilla, I had, though with considerable 
hesitation, advised against the Weir-Mitchell treatment, the patient 
eventually underwent the process with a certain amount of benefit, 
which, however, as I am informed, was not permanent. 


Dr. Ferrier. 


On this question of exaggerated tendon reaction and muscular 
hypertonicity, I am in all essential particulars in accord with the 
views and arguments so concisely and lucidly set forth by Dr. 
Bennett. The reflex character of the tendon reaction is, I 
imagine, now generally abandoned. The most conclusive disproof 
of this theory is furnished by exact measurement of the time that 
elapses between the percussion of the tendon and the muscular 
contraction. It has been shown by the researches of Waller, 
and other observers, that the muscular response is more rapid than 
the most rapid reflex reaction. Waller has also demonstrated that 
the time ig the same for all muscles irrespective of the length of 
nerve traversed, and further, that the time is precisely the same 
as that of muscular response to direct mechanical exaltation. 

That the hypertonicity or contracture of muscle is the result of 
some nutritional change in the anterior horns, directly or in- 
directly induced in the ways enumerated by Dr. Bennett, but not 
necessarily of a structural character, t.e. without demonstrable 
degeneration, is, I think, beyond doubt. That increased tendon 
reaction and ankle clonus are not necessarily indicative of struc- 
tural degeneration, is to my mind conclusively demonstrated 
by the results of clinical investigation, and I should regard the 
opposite view as one likely to lead to serious errors in diagnosis 
and prognosis. If it be asserted that the fact of recovery from 
such a condition does not indicate the absence of structural de- 
generation, then it must be a form of structural degeneration quite 
unlike all others with which we are acquainted. 

Dr. Bennett has adduced cogent arguments against the explana- 
tion of increased muscular tone by the cutting off of some hypo- 
thetical inhibitory centres. I am myself greatly opposed to the 
multiplication of ‘centres’ over and above those concerned with 
sensation and motion, general and specific, and to the assumption 
in particular of the existence of centres whose specific function is 
to inhibit or restrain the action of others below them. These 
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inhibitory centres would, according to the views of some writers, 
require to be almost independent intelligences, and would involve 
a system as complicated as the cycles and epicycles of the 
Ptolemaic astronomy. That nerve centres detached from their 
connections are more mobile and excitable than when they form 
parts of a complex organisation, is more probably a pure question 
of physiological physics than anything else. And it is doubtful 
whether there are better grounds for assuming that higher centres 
inhibit lower centres, than that the lower exercise an inhibitory 
influence on those above them. 

Be this as it may, the hypertonicity of muscle cannot be 
explained by the cessation of a supposed inhibitory influence 
excited from above, and this is shown more especially by the fact, 
that the contracture supervenes gradually and not suddenly when 
the supposed controlling centre has been removed. I have else- 
where (‘ Localisation of Cerebral Disease’) urged similar objections 
to those used by Dr. Bennett against the cerebellar theory of late 
rigidity advocated by my esteemed colleague Hughlings-Jackson. 
Dr. Bastian, however, is of opinion that this theory derives strong 
support from the facts of a case which he records in his recent 
work (‘ Paralysis, Cerebral, Bulbar and Spinal,’ p. 221). This was a 
case of partial paraplegia with exaggerated tendon reaction in the 


legs, in which the hypertonicity disappeared with the setting in of 


complete transverse myelitis in the dorsal region. There is, how- 
ever, no doubt that cases of transverse myelitis occur in which, not- 
withstanding the complete severance of the cord, exaggerated 
tendon-reactions and contracture are manifested. 

Inasmuch as this is so, it is more probable that in the case related 
by Dr. Bastian, coincidently with the complete softening of the 
cord in the dorsal region, there occurred some morbid process in 
the anterior horns of the lumbar region. Such a morbid condition 
sufficient to abolish the tendon-reaction may exist without obvious 
anatomical change, as is exemplified in Landry’s paralysis. The 
fact that hypertonicity and contracture may occur where there 
is complete severance of the cord proves that these conditions are 
not dependent either on cerebral or cerebellar influence for their 
manifestation. 

I must, however, admit that I have seen cases of disease in which, 
from their symptomatology, the lesions were probably in the region 
of the pons-medulla, where the tendon-reaction has been entirely 
absent. And I have been able as yet to satisfy myself as to the 
exact pathology of such cases. 

It is not, however, the fact, that lesions in this region always 
cause absence of tendon-reaction. And it is certain also that 
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increased tendon-reactions may be exhibited when the cerebellum 
is extensively destroyed. Facts like these render it probable that 
the absence of the tendon-reaction in certain cases of disease of the 
pons-medulla may be dependent on complications and not on the 
locality of the lesion as such. 

On the clinical part of Dr. Bennett’s paper, I would remark that 
I am familiar with the class of cases which he has brought under 
our notice, and I must confess that I am frequently in great doubt 
as to their exact nature and prognosis. I bring before you an 
instance of the kind :—that of a young woman who for the last 
two years has been suffering from symptoms of paraplegic 
contracture, spastic gait, and knee and ankle clonus of character- 
istic and extremely marked character [Dr. Ferrier here demon- 
strated the clinical symptoms of the patient in question]. In a large 
majority of the cases—and it is so in the patient before you—there 
is certainly an emotional instability of greater or less degree, and 
when such is clearly manifest, I am inclined to look upon them 
as cases merely of neurasthenia—meaning by that purely func- 
tional disorder. In such cases too, there is usually a great 
variability and want of continuity in the symptoms. The clonus and 
rigidity are altogether out of proportion to the duration of the 
disease, when one compares it with the progress of an undoubted 
case of lateral sclerosis. In all cases, of paraplegic contracture, I 
attach great importance to the existence or otherwise of relative 
weakness or paralysis among the various muscular groups. Where 
there is distinct paresis or paralysis of the anterior tibial group 
of muscles, though the limb otherwise seems fairly serviceable, I 
should regard the case as probably dependent on organic de- 
generation. 

Whether the nutritional or molecular alteration of the anterior 
horns which we assume to be the basis of the manifestations 
of contracture and increased tendon-reactions may, if long- 
continued, result in demonstrable structural degeneration, is a 
question difficult to answer. For it would always be possible to 
argue, that the degeneration had been the cause of the symptoms 
from their commencement. But I am myself inclined to believe, 
that structural degeneration may in some cases be the result of 
jong-continued nutritional excitability of the anterior horns, and 
that therefore ‘functional’ cases may occasionally pass into 
incurable structural degeneration. 
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Dr. Donkin. 





I fully recognise the clinical existence of the class of cases 
brought forward by Dr. Hughes Bennett, and have been in the 
habit of pigeon-holing them provisionally, though I admit not 
without inaccuracy, with so-called ‘ spastic’ paralysis. I have been 
aware, nevertheless, that many cases go on for an indefinite time, 
and that others recover, partially or completely, without showing 
any rigidity or unprovoked spasm. Dr. Bennett has, I think, 
made an addition to the clinical picture of these cases, as generally 
drawn, by calling attention to the frequent involvement of the 
arms and of several muscles of the body other than those of the 
legs. In most instances of this affection which have come under 


my notice, the legs have been mainly, or alone, affected ; though I 
have seen several cases such as Dr. Bennett alludes to. I have but 
little doubt that some of these cases run on to the state of rigidity 
and spasm, and are then called spastic paralysis with more 

accuracy, or by some, I think rashly “lateral sclerosis.” I have i 


seen such progression, the symptoms being at first mere weakness 
with increased “ reflexes,” then startings of the limbs in addition— 
even when the patient is lying quietly in bed—and ultimately 
marked ,rigidity. Other cases, of apparently exactly similar 
nature at the outset, I have seen improve greatly after rest, and 
sometimes only after prolonged rest, in bed. The cases which 
recover are by no means all of them connected with any symptoms 
which may fairly be called “hysterical.” The disorder seems to 
me to be quite as common in men as in women; and certainly a 
remarkably large number of the cases involving the legs occur in 
individuals who have used their limbs, either in standing or 
forced athletic exertion, to an inordinate extent. I have seen a 


few cases in children, one especially in a girl ten years old, which ' 
must certainly be regarded as belonging to the hysterical category. 


One leg only was affected when she came under my care, though 
both had been previously involved. There was a considerable 
degree’ of what Dr. Bennett terms hypertonicity ; and at last there 
was great rigidity and apparent shortening of the leg owing to a 
tilting of the pelvis. This case was permanently, or at least 
completely cured after the administration of chloroform, much 
against the patient’s will, for the purpose of examination of the 
rigid limb. 

I have called attention to this class of case with instances of 
improvement with rest, in the October number of ‘ Brain’ for 
1885; and also in an article in ‘ Brain’ in January, 1883. Since 
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writing these papers I have noticed in some cases the sacral pain 
mentioned by Dr. Gee. 

From what I have seen and heard and read of the subject, I do 
not think that the disorders under discussion can be explained by 
any recognized lesion in morbid anatomy. I believe many of 
them are, from their probable etiological connection with over-use 
of the affected limbs, incapable of such explanation; nor can I 
regard the formula of “ excitability” or “ irritation of the anterior 
cornua” of the cord as really anything else than somewhat pedantic 
tautology, or a mere statement in other words of the symptoms 
to be explained. Doubtless some of these cases, and notably some 
which recover, are attended by other symptoms obviously “ hys- 
terical,” and are probably of this nature, whatever it may be. 
‘hese should not at least puzzle us any more than the well- 
known case of hysterical paralysis without hypertonicity or spasm, 
difficult of explanation though these latter, as well as the former, 
may be. It would seem improbable that all cases of this disorder 
can be referred to the same category: they probably have 
different causes. Certain of these appear to be fairly explicable 
by the theory of loss of control and a disproportionate cerebellar 
efflux. But at present, and probably for a long time to come, 
the question of the pathology of these cases will be merely 
speculative. Morbid anatomy is unlikely to réveal anything 
explanatory, not only from the clinical nature of the symptoms, 
but also because of the few opportunities of post-mortem examina- 
tion which are offered to those who might be sanguine enough to 
expect any discovery therefrom. ‘he structural changes which 
underlie or accompany the functional disorder, in whatever part of 
the nervous system they may occur, will probably be more fittingly 
spoken of as molecular than in terms of our present or even our 
future knowledge of the pathology of cells, fibres, or neuroglia. 

The most important practical point about these cases seems to 
me, at present, to be that of their clinical etiology. The prognosis 
and treatment of each case depends in a great measure as to 
how far it may be referred to a primary and undiscovered, or 
undiscoverable, morbid change of nerve-centres, or how far to 
exciting causes arising directly from the external world, or from 
the action of the environment on the possibly predisposed or- 
ganism, as the modern neurologist would express it. I think, as 
I have already said, that this latter hypothesis has some important 
facts in its support, as at least partially covering these cases; and 
that it throws some light on the proper management of some 
instances of this class of disorder, which has been so clearly and 
now for the first time minutely defined by Dr. Hughes Bennett. 
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Dr. Hate WHITE 


referred to the fact, that Dr. Fagge had been accustomed to 
teach that many cases of spastic paraplegia could be cured by the 
extract of Calabar bean, in doses of one-sixth of a grain gradually 
increased up to one grain thrice daily. Many of Dr. Fagge’s cases 
were more severe than those shown this evening, and perhaps 
some were not identical with, but only allied to them. The last 
case mentioned by him in his “Principles and Practice of 
Medicine” was strikingly like some of those now exhibited. Dr. 
Hale White considered these cases to be functional, for they were 
often sudden both in their onset and cure, their severity varied 
from time to time, and they were often associated with other 
functional symptoms, as hysteria. He did not at all agree with 
those who said that to call them functional was begging the 
question. It is a distinct advance if, by reasons such as those 
just given, it can be proved that the disease can have no morbid 
anatomy visible even to the eye, aided by a microscope, which is 
what is usually understood by the term functional. They were 
separable from organic spastic paraplegia due to primary sclerosis 
of the lateral columns, because the latter was always gradual in 
its onset, did not particularly affect neurotic subjects, had no 
remissions, only spread up to the brachial region after many years, 
and was sometimes accompanied by incontinence of urine and 
optic atrophy. 


DR. BENNETT'S REPLY. 


The very brief time at my disposal allows me to do little more 
than thank the members of the Society for the indulgent manner 
in which they have received my opening address. All the speakers 
who have followed have provided much valuable matter for 
thoughtful study and reflection; and did opportunity permit, I 
might, perhaps, with profit emphasize and develop their views. 
The whole subject, however, is too extensive and complicated to 
warrant my occupying the time of the Society with further details, 
and as fortunately the leading principles which I have advocated 
have in the main been agreed to, no formal defence on my part is 
rendered necessary. I shall therefore content myself by attempting 
in a very few words to sum up the general results of the discussion, 
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to point out how far the general propositions at the end of my 
communication have been answered, and briefly to refer to the 
leading special objections to my views which have arisen during 
the course of the debate. 

Following the order of propositions already formulated, it may 
be stated : 

I. With regard to the clinical condition described, there 
seems to be a consensus of opinion, that the facts detailed are sub- 
stantially correct, that the affection under consideration is of 
frequent occurrence, as the clinical picture is familiar to most 
observers, and that the course and termination of the malady is 
variable. One point only is questioned. Dr. Buzzard thinks that 
in many of these cases the cutaneous reflexes are diminished or 
lost. I am not prepared to deny that this is impossible—as the 
number of instances under observation have been too small to 
warrant generalisation on the question. I am satisfied, however, 
that this asserted condition is not essential, as in most of my cases 
the plantar and other skin phenomena were either normal or 
augmental. It may however be stated that the exact estimation 
and measurement of the superficial reflexes is always difficult and 
uncertain, and even in health they vary greatly in development, 
hence care has to be taken in formulating general conclusions from 
the behaviour of a few instances. Even supposing it to be proved 
that with tendinous and muscular excitability the cutaneous 
reflexes were depressed, it would only be further evidence that the 
nerve-mechanisms which preside over each of these are independent 
of one another. 

On the question of the anatomy of this so-called hypertonic 
condition, as to where and in what manner the affection originates, 
whether it is a primary disturbance of the brain, cord, or nerves, 
and its prognosis, the discussion has not thrown any further light. 
It must be admitted that we still remain very much in the dark 
concerning all these important points, which eminently deserve 
investigation and solution, as a rational treatment for the disorder 
can scarcely be looked for till more is known of these elementary 
problems. 

The only opinion hazarded as to the possible causation of this 
condition is by Dr. Donkin, who has been struck by the fact, that 
“a remarkably large number of the cases involving the legs occur 
in individuals who have used their limbs, either in standing or 
forced athletic exertion, to an inordinate extent.” This functional 
excess or fatigue, if one, is not the only or essential cause of the 
malady, as it frequently occurs under circumstances which entirely 
preclude such an explanation. 
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Finally, the question as to whether the condition is due to gross 
organic lesion, or the result of so-called functional disorder, elicits 
an interesting disquisition from Dr. Hughlings-Jackson on the 
subject of “ functional disease,” with all of which I entirely concur. 
The expression is doubtless apt to mislead, and may be used by 
different persons in different senses. At the same time if a too 
vigorous definition of the word is not demanded, the term by 
common use has got to represent what is generally understood as 
a fairly defined class of disorders, and therefore the expression, if 
not strictly accurate or scientific, is convenient for want of a better. 
Several of the speakers, and notably Drs. Buzzard, Donkin, and 
Hale White, maintain that the malady under consideration may 
be entirely functional in nature, meaning by this that it is 
unattended by discoverable or permanent structural tissue change. 
As it is admitted that the same condition may be secondary to or 
the result of gross lesion, Dr. Buzzard thinks that the state of 
the superficial reflexes, the condition of the upper extremities, and 
the appearance of the fundus oculi, as he has related in his speech, 
give indications to enable us to differentiate the one from the other. 
While it would be of the utmost importance to have some reliable 
data to assist in the estimation between so-called functional and 
organic diseases, I do not think that the alleged tests are 
sufficiently precise or supported by enough evidence to enable us to 
decide the question. 


II. With regard to the physiological and pathological problems 
in connection with muscular hypertonicity, much difference of 
opinion, as might be expected, has been expressed. Dr. Jackson 
has again ably maintained, and further explained, his views on 
cerebral and cerebellar influence in the causation of excessive 
tendon phenomena. His hypothesis seemed to receive the support 
of Dr. Donkin. On the other hand, Dr. Ferrier agrees with me in 
the belief, as I have already stated, that the physiological and 
pathological facts opposing this theory are so many and imp» rtant, 
that it cannot be accepted without question. Even Dr. Jackson 
himself admits that there are “difficulties and objections to the 
hypothesis,” and that there are “ many facts against it.” These, 
as well as what appears to be a more plausible explanation of 
the phenomena, I have indicated in my opening address. The 
general conclusion on this head arrived at from the discussion is, 
that up to the present time we have no completely satisfactory 
theory to explain hypertonicity of muscle and its attendant 
phenomena, or one against which important objections cannot be 
urged. 
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Dr. Buzzard, however, goes further, and denies that the tendon 
and muscle reaction to percussion has, as I have suggested, any 
relation to what has been termed the normal tonicity of muscle. 
He bases his objection on the fact that in Tabes, while the knee- 
jerk is absent, direct percussion on the vastus internus induces 
contraction of its fibres. He asks, “If the muscular ‘ tonus’ is 
sufficient to allow of a vivid response of the muscle to the sudden 
stretching of its fibres produced by percussion of its substance, 
how is it that it does not suffice to permit of contraction when the 
sudden stretching is produced by a means which is said to be 
more effective than percussion?” The answer is, that in tabes 
the afferent elements of the reflex arc presiding over the muscle 
being interrupted, muscular tonicity is lost. As a result, there 
is loss of knee-jerk, and also loss of power of the muscle to 
respond to direct extensile stimulus. But as the efferent elements 
remain intact, voluntary motion, electrical reaction, and nutrition 
of both motor nerve and muscle are unaffected, and therefore, 
owing to ordinary neurological laws, contraction of muscle ensues 
when the motor nerve is struck. Accordingly in locomotor ataxy 
muscular contraction due to extensile stimulus, or that which 
results from provoked tonicity of muscle, is lost, but that due to 
direct irritation of the nerve, as from a blow on its substance, is 
preserved. In early tabes, the excitability of the motor nerves is 
sometimes augmented, as may be determined by electrical 
investigation. In such a case, even when the knee-jerk is totally 
abolished, a blow on the vastus internus, especially at a motor 
point, will cause an abnormally lively muscular contraction. 

Muscular contraction following a blow on its substance may 
arise under other conditions, and may be due to increased 
irritability of the fibres themselves, which occurs when they are 
deprived of nervous influences, in which case the function of the 
motor nerves is abolished. In poliomyelitis, for example, there is 
loss of knee-jerk, and voluntary power, and wasting of muscle ; 
but this last, when percussed, responds by sometimes over-activity 
of contraction. Here, however, the tonicity has been destroyed, 
and the contraction following a blow is neither the result of ex- 
tensile stimulus, nor the effect of nerve percussion, but the direct 
product of hyper-excitability of muscular fibre. 

The contraction then which follows a blow on the motor nerve 
in tabes, or on the muscular fibre in poliomyelitis, is in no way 
related to the phenomena dependent upon what has been here 
considered under the term muscular tonicity. The facts then 
which Dr. Buzzard has correctly observed and described, are in my 
opinion in no way opposed to the theory which has been advanced, 
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that the tendon phenomena are intimately connected with the 
reflex tonicity of muscle. It may also be concluded that 
percussion of a muscle may cause contraction for more than 
one reason; namely, from extensile stimulus, from direct irritation 
of motor nerve, and from direct stimulation of muscular fibre, 
therefore reaction following a blow does not negative the absence 
of tonicity. Further application of these facts seems to me 
satisfactorily to answer the other objections which have been 
raised on the same subject. 
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ON THE SEGMENTAL DISTRIBUTION OF SENSORY 
DISORDERS. 


BY JAMES ROSS, M.D., LL.D., F.R.C.P., 


Joint Professor of the Practice of Medicine in the Victoria University, and Senior 
Assistant Physician to the Manchester Royal Infirmary. 


BeFroreE proceeding to describe the distribution of sensory 
disorders in various diseases, it is necessary for us to possess 
a minute and accurate knowledge of the sensory nervous 
mechanism itself. In describing the sensory apparatus, I will 
presume that every one of my audience is acquainted with the 
knowledge imparted in the usual text-books, and I will only 
enter into details in dealing with that part of my subject upon 
which little or no information is to be obtained in ordinary 
anatomical works. 

The sensory mechanism consists of peripheral end organs, 
afferent nerve-fibres and conducting-paths, and centres. The 
peripheral end organs vary in structure according to their 
situation, and according to the nature of the sensory function 
they subserve. Several forms are found in the skin, other 
forms in the muscles, and still others in the peripheral ex- 
pansions of the nerves of special sense. From these end organs 
fibres issue which join together to form bundles that pass 
inwards to enter the spinal cord through the posterior roots 
(Fig. 1, N R), and through the homologues of these roots in 
the medulla oblongata, pons, and crura cerebri. On entering 
the spinal cord the fibres cross almost immediately to the 
opposite half of the cord, in which they ascend (Fig. 1, cP), 
and after being joined by the afferent fibres from the special 
senses also of the opposite side, all the strands are found lying 
close together in the posterior part of the internal capsule 

' Paper read before the meeting of the Manchester Medical Society, on 


December 7th, 1887. 
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(Fig. 1,10¢), and thence ascend in the corona radiata to ter- 
minate in the cortex of the hemisphere. Between their origin 


in the periphery and their termination in the hemisphere of 


the opposite side, these fibres are interrupted, more than 
once probably, by the interposition of grey matter. Such 
an interruption takes place probably in the root ganglia, and 
in the posterior grey horn, and some fibres may possibly be 
interrupted in the optic thalamus; but whether the conduction 





Fic. 1—Dr1aGraM OF THE SENSORY MECHANISM. 
BB, Brain; s, Spinal cord; Nr',N R?, Posterior roots of spinal nerves; cP, 
Sensory conducting paths; 1c, internal capsule; L', Lesion of internal 
capsule causing hemianesthesia of opposite side; L?, Unilateral lesion of 
spinal cord causing anesthesia of opposite half of body below level, and a 
belt of anzesthesia in same side on level of lesion. 
be maintained by continuous fibres or by relays of cells and 
fibres, it is unquestionable that the fibres of the afferent nerves 
and conducting paths find their ultimate termination in the 
grey matter of the cortex of the brain. But into the question 
of the accurate localisation of these centres I shall not enter. 
Such then is a rude outline of the sensory mechanism, and 
now let us observe it in action. When an impression is made 
on the surface of the body—say the prick of a pin on the skin 
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—a molecular disturbance of one of the peripheral end organs 
or of the terminal fibrils of the sensory nerves results; this 
disturbance is conducted inwards by the fibres of the afferent 
nerves and conducting-paths until ultimately a molecular 
disturbance is set up in that part of the cortex of the brain 
which is directly connected with the injured surface, and 
finally the cortical disturbance becomes correlated with a 
feeling or sensation in the irritated part of the skin. That 
the essential correlate of the feeling is the molecular dis- 
turbance of the cortex is proved in two ways: firstly, if the 
disturbance set up on the suface is prevented from reaching 
the cortex by division of the conducting-fibres in any part of 
their course no feeling results ; in other words, that particular 
part of the periphery is rendered anesthetic; and secondly, when, 
as in the aura of many cases of epilepsy, a spontaneous dis- 
turbance begins in the sensory part of the cerebral cortex, 
various sensations are felt in the periphery in the absence 
of any outward disturbance to correspond with them. A 
molecular disturbance of the cortex is, then, the essential 
condition of consciousness, but the feeling is, in accordance 
with the law of eccentric projection, localised in the periphery. 

Speaking broadly, every form of feeling localised in one 
half of the body is organised in the cortex of the cerebral 
hemisphere of the opposite side; and, as is well known, 
complete severance of the sensory conducting-paths, as they 
lie together in the posterior part of the internal capsule 
(Fig. 1,10), causes anesthesia of every form of sensibility of 
the opposite half of the body, with the exception of sight and 
hearing, which are only enfeebled, these organs being bi- 
laterally associated and consequently partially organised in 
both hemispheres of the brain. 

A unilateral division of the dorsal region of the spinal cord, 
(Fig. 1, L,) by interrupting the sensory conducting paths 
after the afferent fibres have crossed, causes anesthesia of the 
opposite half of the body below the level of the lesion, and, by 
injuring nerve roots, a band of anesthesia passing round 
the body on the same side and on the same level with the 
lesion. When, however, the lesion is situated in the cervical 
region of the cord ona level with the roots of the brachial plexus, 
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the anesthetic area will be found on the surface of the upper, and 
when on a level with the roots of the lumbo-sacral plexus, on 
the surface of the lower extremity. This statement leads me 
to the central problem of sensory distribution with which I 
wish to deal in this paper; namely, to discover the area of 
skin connected with each posterior nerve root, or, in other 
words, to find out the segmental distribution of sensory 
nerves. 

With regard to the purely spinal nerves no difficulty arises 
in the case of those derived from the dorsal region of the cord, 
inasmuch as their well-known anatomical course sufficiently 
indicates their sensory and muscular distribution ; but it is 
wholly different in the case of the nerves derived from the 
plexuses. An endeavour has been made to trace, by means of 
dissection, the fibres of each peripheral nerve up through the 
plexus to the root or roots from which they are derived, and 
this method has recently, in the hands of Dr. Herringham,' 
been attended with a considerable degree of success. I have 
myself for some years been engaged in unravelling the 
problem by means of clinical and pathological observations, 
and I even applied embryological considerations in a rude 
way to the explanation of the phenomena; but the question 
has been greatly advanced and placed upon a more scientific 
basis than previously by Dr. Paterson’s? succession of able 
and instructive papers on the limb-plexuses of mammals, 
his investigations being wholly based upon developmental 
observations. 

In using embryological facts for the elucidation of the 
distribution of cutaneous nerves in man, it is necessary for us 
to attend: firstly, to the constitution of a spinal nerve ; 
secondly, to the distribution of those nerves in the lowest 
forms of vertebrate animals, thirdly, to the modifications in 

? Herringham, (W. P.) “ The Minute Anatomy of the Brachial Plexus,’’ ‘ Pro- 
ceedings of the Royal Society,’ vol. 41, 1837, p. 423. 

2 Paterson (A. M.) * Edin. Graduation Thesis for 1886 ’ (gold medal); * The 
Morphology of the Sacral Plexus in Man,” ‘ Journal of Anatomy and Physiology,’ 
vol. xxi. April, 1887, p. 407; * Tie Limb Plexusvs of Mammals,” ‘ The Journal 
of Anatomy and Physiology,’ vol. xxi. July, 1887, p. 611 ; “ On the Function of the 
Muscle Plate and the Development of the Spinal Nerves and Limb Plexuses in 

3irds and Mammals,” ‘The Quarterly Journal of Microscopical Science,’ vol. 
xxviii. 1887, p. 109. 
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the distribution of eutaneous sensory nerves which occur in 
the course of development, giving special attention to the con- 
stitution of the limb plexuses; and fourthly, to the distribution 
of the visceral sensory nerves. We shall then be in a position, 
fifthly, to apply the knowledge so gained to the explanation of 


sensory disorders. 


1. Constitution of a Spinal Nerve. 
Aspinal nerve is derived from the cord by a posterior(superior) 
gangliated (Fig.2, Pr) and an anterior (inferior) non-gangliated 
root (Fig. 2, ar), and at the point of union of the two, the nerve 





Fic. 2.—D1aGRam sHoOwING CoNsTITUTION OF A SPINAL NERVE. 


c, Spinal cord; Pr,ar, Posterior gangliated and anterior non-gangliated root of 
nerve respectively ; sp p, Superior primary division; 1P D, Inferior primary 
division ; d, v, its dorsal and ventral branches respectively: sr, Sympathetic 

gangliated) root 


divides into a superior primary division (Fig. 2, 8 P D) supply- 
ing the skin (the muscles do not concern us at present) of the 
back over the neural canal, and an inferior primary division 
(Fig. 2,1 PD) which subdivides into a dorsal trunk (Fig. 2, d), 
supplying the lateral, and a ventral (Fig. 2, v) trunk supply- 
ing the ventral surfaces. 

In addition to these, a branch is given off to the viscera— 
the sympathetic root (Fig. 2, 8 r)—about which we shall have 
more to say by-and-by. 

VOL. X. Z 
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2. Distribution of Sensory Nerves in the Lowest Vertebrata. 


Let us now glance at the distribution of the sensory nerves 
in the lowest vertebrata—the amphioxus (Fig. 3) for example 





and for the sake of clearness of comparison, we will assume 
that our typical vertebrate animal is composed of nearly the 
same number of segments as are found in man, and arranged 
in the same order, namely: three cranial (Fig. 3, s,) 
(adopting the most commonly received views), seven cervical, 
(Fig. c;) twelve dorsal (Fig. 3, D,.), and nine lumbo-sacral 
(Fig. 3,1Ls,), the lowest two sacral and the coccygeal segments 
being so unimportant in man as to render it unnecessary to 
carry the comparison further. In such an animal each segment 
is supplied by its own pair of nerves. 





Fig. 3.— REPRESENTATION OF PRIMITIVE VERTEBRATE ANIMAL—THE AMPHIOXUS— 
DIVIDED FOR CONVENIENCE INTO THREE SEGMENTS FOR THE HEAD, SEVEN 
FOR THE NECK, TWELVE FOR THE DorsaL, NINE FOR THE LUMBO-SACRAL 
REGION, AND AN INDEFINITE NUMBER FOR THE CoccyGEAL REGIon. 


spp. The superior primary divisions of the nerves supplying the surface over the 
neural canal; 1p pd the dorsal trunks of the inferior primary division 
supplying the lateral surface of the body; and 1Pp vy, the ventral trunk of 
the inferior primary division supplying the ventral surface. The parts 
supplied by the dorsal trunks of the inferior division are alone lined. 


Now, each pair of nerves (except the last coccygeal) emerges 
between two segments, and if we name as in man the pair 
between the last cranial and the first cervical vertebra, the 
first cervical nerve, and the pair between the last cervical and 
the first dorsal vertebra, the eighth cervical nerve, it is clear 
that we shall have two cranial and eight cervical pairs of 
nerves, or ten pairs to ten segments, while in the dorsal and 
lumbo-sacral regions we shall have twelve and nine pairs of 
nerves to twelve and nine segments respectively. The shaded 
area in the annexed diagram (Fig. 3,1P Dd) represents the 
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cutaneous surface supplied by the branches of the dorsal 
trunks of the inferior primary divisions of the nerves; the 
lower unshaded area (Fig. 3, 1P Dv) that supplied by the 
ventral trunks of the same division; and the upper unshaded 
area (Fig. 3,8 PD) the part supplied by the branches of the 
superior primary divisions. 

In the vertebrate animal, selected as our type, section of the 
posterior roots of a pair of nerves will cause anesthesia of the 
corresponding segment of the body, and nearly the same 
result follows section of the posterior roots of the dorsal 
region in man, the chief difference being that, in the 
amphioxus, the nerves of one segment are not connected 
peripherally with adjacent nerves, whereas, in the higher 
animals, the nerves of successive segments anastomose freely 
with one another at their peripheral ends and overlap in their 
distribution, so that section of a pair only causes partial 
anesthesia of the corresponding segment. 

Speaking broadly, then, section of the posterior roots of a 
pair of dorsal nerves produces anesthesia of the skin of the 
corresponding segment of the body, and the question we have 
now to determine is, how does it happen that section of the 
nerve roots is not attended by the same results in the other 
regions of the body ? The answer is that the same result does 
follow section of nerve roots in other regions; but in them 
the segmental distribution is obscured because the nerves 
have been dragged out of their course by the displacement of 
old parts which occur in the course of the development of 
new organs, and more especially by the development of limbs. 
Our task now consists in giving a rough sketch of the develop- 
mental displacements which have been the main cause of 
diverting the nerves from their primitive segmental course. 


3. Modifications of Sensory Distribution occurring in the 
Highest as compared with the Lowest Vertebrata. 


The superior primary branches in man—represented in 
diagrams (Figs. 5 and 6, 8PpD) by the unshaded area which 
stretches from the root of the nose over the forehead, top, and 
back of the head, and back of the neck and body down to the 
tip of the coccyx—differ little in their distribution from that 
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of the corresponding branches in the primitive vertebrate 
type. The two cranial branches have united to form the first 
division of the fifth nerve which supplies the skin over the 
anterior part of the neural cavity as far forwards as the root of 
the nose (Fig. 6, spp). As the neural cavity, however, has 
become much expanded in the higher vertebrata, and 
especially in man in order to make room for the greatly 
increased size of the brain, the skin of the back of the neck 
with the superior branches of the upper cervical pairs of 
nerves is dragged upwards in such a way that the skin over 
the back of the head is supplied from the cervical and 
not from the cranial portion of the cord, and consequently the 
posterior (superior) branches of the upper (anterior) cervical 
nerves are directed slantingly backwards and upwards (upwards 
and forwards) instead of backwards (vertically upwards) as in 
the primitive vertebrate type. From the superior branches of 
the upper cervical nerves we pass on to the other cervical 
nerves, thence to the dorsal, lumbar, sacral, and coccygeal 
nerves (Fig. 5,8 PD) in their numerical order from above 
downwards (before backwards), as in the primitive vertebrate 
type, the chief difference being caused by the development of 
the erect posture in man, and consisting in the fact, that in 
him the nerves behind the first dorsal have an increasingly 
downward (backward) inclination, instead of being directed 
backwards (vertically) as in the primitive vertebrate animal. 

In endeavouring to unravel the distribution of sensory nerves, 
our main difficulty arises when we come to deal with the limb 
plexuses. As we have just seen, the superior primary divisions 
do not enter into the formation of plexuses, which are con- 
sequently constituted by the complex union of branches of the 
inferior primary divisions of the nerves. Two suppositions 
are possible with regard to the plexuses; either the dorsal 
branches of the inferior division alone, or both the dorsal and 
ventral branches are arrested in the limbs. 

The first alternative was maintained by Goodsir,’ but the 
most cursory inspection of the distribution of the nerves, even in 





1 Goodsir, ‘Edin. New Phil. Journal,’ new series, vol. v. January, 1887; 
* Anat. Memoirs, vol. ii. p. 539; quoted from Paterson, ‘Journal of Anat. and 


* Physiol.’ vol. xxi. p. 620. 
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adult man, shows that it cannot be true, at least with regard to 
the sensory branches. Were it true, the sensory nerves of the 
ventral branches would be as regular in their distribution as 
we have already found the sensory branches of the superior 
divisions of the nerves to be. Beginning with the cranial 
branches which have amalgamated to form the third branch 
of the fifth nerve, we should pass on to the cervical and 
then to the dorsal nerves in their numerical order. That, 
however, is not the order met with. The skin over the 
clavicle and first intercostal space is supplied by the descend- 
ing branches of the cervical plexus, derived from the third and 
fourth cervical nerves; but, instead of the skin immediately 
uljeining this being supplied, as it ought to be according to 
(soodsir’s supposition, by the ventral branches of the remain- 
ing cervical branches in their numerical order, it is supplied 
by the cutaneous filaments of the intercostal branch of the in- 
tercosto-humeral nerve derived from the second dorsal nerve. 
Clearly, then, the ventral as well as the dorsal branches of the 
inferior primary divisions of the fifth cervical to the first dorsal 
nerve inclusive are arrested in the upper limbs. From the 
second dorsal to the first lumbar nerve the anterior sensory 
branches follow in their numerical order; but we find that the 
skin of the inguinal and hypogastric regions, as well as the 
sides of the scrotum, are supplied by cutaneous branches of the 
first lumbar nerve, whilst the adjoining skin of the penis, the 
centre of the scrotum and the perineum are supplied by the 
pudie, which is derived from the third and fourth sacral roots. 
It is manifest, therefore, that the ventral as well as the dorsal 
branches of the inferior primary divisions of the second lumbar 
to the second sacral inclusive are arrested in the lower ex- 
tremity. That both branches of the inferior primary divisions 
of the spinal nerves enter into the formation of the limb plex- 
uses has been still more convincingly proved by Dr. Paterson 
from embryological observations, but I naturally prefer to ap- 
proach the subject from the clinical standpoint, It is now 
apparent that we cannot make a further step in unravelling 
the distribution of the cutaneous nerves until we study the 
constitution of the limb-plexuses, at any rate so far as their 


sensory branches are concerned. 
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CONSTITUTION OF THE LIMB PLEXUSES., 
It has been known to myself! for some considerable time, 
that if the upper extremity be placed in the embryological 





Fic. 4. The lined portion on post-axial border of right arm of figure represents 
the area of anesthesia caused by destructive lesion of the eighth cervical and 
fir-t and second dorsal nerves, and the shaded portion in pre-axial border of 
left arm of figure represents the area of anzsthesia caused by destructive 
lesion of the fifth cervical root, as in Erb’s paralysis, A back view would 
show a similar distribution to the front one. 


position, that is, with the thumb directed outwards or upwards 
and the palm forwards or towards the front of the body, the 


' Ress (J.), “ Distribution of Anzesthesia in cases of Disease of the Branches and 
of the Roots of the Brachial Plexus,” ‘ Braty,’ April, 1881, pt. xxv. p. 51; “A 
Case of Multiple Tumours, &.” bid, January, 1885, pt. xxviii. p. 501. See also 
Thorburn (William), “ Cases of Injury to the Cervical Region of the Spinal 
Cord,” Ibid. January, 1887, pt. xxxvi. p. 510. 
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pre-axial border from the tip of the shoulder down to the 
metacarpo-phalangeal articulations of the index finger and 
thumb is supplied by the fifth cervical root (Fig. 4, 5, 5), and 
that the post-axial border, from the axilla to the finger tips 
inclusive, is supplied by the humeral branch of the second, the 
first dorsal, and the eighth cervical nerves (Fig. 6, 8, 1, 2). 

Observations made in cases of disease of the cauda-equina, 
and especially in the case of a man suffering from latent 
spina-bifida, which I had an opportunity of showing to the 
society at a previous meeting, and a report of whose case will 
be found in the present number of ‘ Brat,’ in what will prove 
a very able and important paper by Dr, William Thorburn, 
has convinced me that, if the lower extremities be also placed 
in the embryological or tailor position, the pre-axial border is 
supplied by the cutaneous nerves of the upper four lumbar 
nerves, and the post-axial by the coccygeal and sacral sensory 
nerves. From the same case I was able to conclude, that the 
most distal parts of the pre-axial border were supplied from the 
lower of the four lumbar nerves and of the post-axial border 
by the higher of the sacral nerves, Dr. Herringham comes to 
conclusions with regard to the distribution of the cutaneous 
nerves of the brachial plexus which fully bear out my 
inferences from pathological observations. He states that (1) 
of two spots on the skin that which is nearer the pre-axial 
border tends to be supplied by the higher nerve, and (2) of 
two spots in the pre-axial area the lower tends to be supplied 
by the lower nerve, and of two spots in the post-axial area the 
lower tends to be supplied by the higher nerve. Dr. Paterson, 
who approaches the subject from a different standpoint to 
either Dr. Herringham or myself, formulates other important 
laws with regard to the distribution of the nerves in the 
plexuses. He finds that (1) the inferior primary divisions of 
the nerves entering the plexuses divide into dorsal and ventral 
trunks; (2) that both of these trunks are arrested in the limb; 
(3) that in the formation of the plexuses the dorsal unite with 
dorsal and the ventral with ventral branches only, and (4) that 
the parts derived from the dorsal parts of the embryonic limb 
—the extensor surfaces—are supplied by nerves derived from a 
nnion of dorsal trunk, and the parts derived from the primi- 
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tive ventral surfaces—the flexor surfaces—by nerves derived 
from a union of ventral trunks. In a recent conversation with 
Dr. Paterson, I find that he does not at present insist upon the 
truth of the third of these laws so strongly as he did when he 
wrote his paper on the limb-plexuses. He now admits that 
the small sciatic nerve, for example, is formed probably by a 





Figs. 5 and 6.—D1AGRAM SHOWING CUTANEOUS DISTRIBUTION ON THE ANTERIOR AND 
Posrerion AsPgcT OF THE BoDY RESPECTIVELY. 


sPD, Distribution of superior primary divisions of nerves; 1PDd,1PDv, Distribution 
of the dorsal and ventral trunks of the inferior primary divisions respectively. 
The area of distribution of the dorsal trunks of the inferior primary divisions is 
alone lined. 


union of dorsal and ventral fibres, and the external or short 
saphenous nerve is undoubtedly so constituted. 

The enunciation of these laws has now placed us in a 
position to map out the distribution of the lateral and anterior 








SENSORY DISORDERS. 345 


branches of the cutaneous nerves, And first, with regard to 
the anterior or ventral branches (Figs. 6 and 7, IP Dv), we 
have already seen that the cranial branches, distributed to the 
lower lip and chin, and the cervical branches, distributed to the 
anterior part of the neck and over the clavicle, may be taken 
in their numerical order. The only point worthy of notice is, 
that, while the branches of the superior division of the upper 
cervical nerves are dragged upwards (forwards) over the back 
of the head, the branches of the ventral trunks of the inferior 
division are dragged so that they slant downwards (backwards), 
this being rendered necessary in order to supply the skin of 
the upper and anterior part of the thorax, which would other- 
wise have been left destitute of nerves by the arrest of the 
lower four cervical and first dorsal nerves in the limb. 

Passing on from the third and fourth cervical nerves, we 
come to the fifth cervical nerve, which supplies the pre-axial 
border of the upper extremity. Now, in the course of develop- 
ment, the arm rotates outward at the shoulder-joint, so that 
the outer and anterior surface of the shoulder slips, as it were, 
under the skin of the dorsal surface, and thus the dorsal 
branch of the inferior division supplies the skin over the 
ventral surface of the shoulder; while at the distal extremity 
of the limb there is a reverse process, insomuch as the skin of 
the ventral surface, with its nerves, is drawn dorsally over the 
last phalanx of the thumb, and the two last phalanges of the 
fingers. The circumflex nerve is the dorsal branch of the 
inferior division of the fifth nerve, while the ventral portion 
of the same root runs in the musculo-cutaneous nerve, the 
cutaneous branches of which supply the pre-axial border of 
the lower third of the arm and of the whole of the forearm and 
hand down as far as the metacarpo-phalangeal articulations of 
the thumb and index finger. The musculo-cutaneous nerve is 
also connected with the sixth root, while the median is derived 
from the sixth and seventh cervical, and the first dorsal roots ; 
but it is probable that the cutaneous branches of these two 
nerves are derived from the fifth, sixth, and seventh cervical 
roots, the fibres of the first dorsal root which run in the median 
nerve supplying most probably the small muscles of the ball 
of the thumb. ‘The anterior surface of the post-axial border of 
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the upper extremity is supplied by the nerve of Wrisberg, the 
internal cutaneous, and the terminal branches of the ulnar; 
these nerves are derived from the inferior cord of the brachial 
plexus, which, in its turn, is made up of the eighth cervical 
and first dorsal roots, the eighth cervical supplying, according 
to Herringham’s law, the distal parts; that is, the ulnar half 
of the palm and two and a half fingers, and possibly the greater 
portion of the inner surface of the forearm. In tracing the 
anterior nerves in their numerical order, then, we pass in a 
dlescending order from the fourth cervical root supplying the 
skin on the anterior and inner surface of the shoulder, to the 
fifth root supplying the anterior surface of the pre-axial border 
of the lower part of the arm and of the forearm and hand, to 
the sixth and seventh supplying the middle of the forearm, the 
radial surface of the palm, and the palmar surface of the thumb 
and one and a half fingers; and then in an ascending order 
from the eighth cervical root supplying the ulnar half of the 
palm and two and a half fingers, and a part of the anterior and 
inner surface of the forearm, to the first dorsal root supplying 
chiefly the anterior and inner surface of the arm, to the 
cutaneous branches of the second root (intercosto-humeral) 
distributed over the second intercostal interspace ; and then 
passing down the front of the thorax and abdomen to the 
symphysis pubis, we meet with the remaining dorsal nerves in 
their numerical order. 

In endeavouring to unravel the cutaneous nerves of the 
lumbo-sacral plexus, it must be remembered that the limb 
has been rotated inwards, in the course of development, in 
such a way that in the adult the ventral surface is repre- 
sented by the inner side and back of the thigh, the back of 
the leg, the heel, and the sole of the foot; while the dorsal 
surface is represented by the surface of the buttock, the front 
of the thigh over the extensor muscles, the front of the leg, 
and the dorsum of the foot. Following the course of the 
ventral branches of the inferior divisions, we pass from the 
anterior branch of the twelfth dorsal nerve to the hypogastric 
and inguinal branches of the ileo-hypogastric and {'20-inguinal 
nerves, both derived from the first lumbar root, the genito- 
crural derived from the second lumbar, the cutaneous branches 
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of the obturator nerve derived from the third and fourth 
lumbar roots, the plantar cutaneous and the internal and 
external plantar nerves, which are branches of the internal 
popliteal derived from the fifth lumbar and first and second 
sacral roots; and then, ascending along the outer border of 
the sole supplied by the external or short saphenous—a mixed 
dorsal and ventral nerve derived from the second and third 
sacral roots—we pass up the middle of the back of the leg and 
thigh supplied by the small sciatic nerve and its branches 
derived from the third and fourth sacral roots, and finally to 
the skin about the anus and coceyx supplied by the fifth and 
sixth sacral and the coccygeal nerves. 

The nerves derived from the dorsal trunks (Figs. 6 and 7, 
1rpd) of the inferior primary divisions are distributed (the 
area of their distribution is alone shaded in Figs. 6 and 7) in 
a similar manner to the nerves of the ventral trunks, only in 
tracing them we must pass down the dorsal instead of the 
ventral aspects of the limbs. The two cranial dorsal trunks 
unite to form the second branch of the trigeminus which is 
distributed to the upper lips, nose, and side of the cheeks, and 
from these we pass down the side of the neck, taking the 
lateral branches of the four upper cervical nerves in their 
numerical order, From the tip of the shoulder supplied by 
the fourth root we pass to the dorsal branch—the circumflex 
nerve—of the fifth root, thence to the external and internal 
cutaneous and the radial nerves, which are branches of the 
musculo-spiral, derived chiefly from the sixth and seventh 
roots; now ascending along the posterior aspect of the post- 
axial border, we encounter the posterior cutaneous branches 
of the ulnar, the internal cutaneous, the nerve of Wrisberg, 
and the humeral branch of the intercosto-humeral, derived 
respectively from the eighth cervical and first and second 
dorsal roots, and then we descend along the lateral aspect of 
the trunk, taking the remaining dorsal nerve-roots in their 
numerical order. 

Passing now to the lumbar roots we come to the iliac 
branches of the ileo-hypogastric, ileo-inguinal nerves, derived 
from the first lumbar, the external cutaneous from the second, 
the middle and internal cutaneous and the long or internal 
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saphenous branches of the anterior crural derived from the 
second, third, and fourth lumbar roots; and now crossing over 
the dorsum of the foot and ascending along its external border 
to the outer surface of the leg we come in succession to the 
cutaneous branch of the musculo-cutaneous, the external or 
short saphenous, and the cutaneous branch of the external 
popliteal, all derived from the fifth lumbar and the first, 
second, and third sacral roots; and then we pass along the 
external aspect of the back of the leg and thigh, which is 
supplied by the small sciatic nerve, derived from the third 
and fourth sacral roots, and finally we come to the skin of the 
anus and perineum, middle of the scrotum, and penis, supplied 
by the inferior hemorrhoidal, inferior pudendal, and pudie 
nerves, derived from the third and fourth sacral nerves, and to 
the skin about the anus and coccyx, supplied by the coceygeal 
nerves. I have, however, been unable to discover how the 
dorsal, as apart from the ventral branches of the lower sacral 
and coceygeal nerves, are distributed. 


4. Distribution of the Visceral Sensory Nerves. 


Having now mapped out the cutaneous surface of the body 
into its segmental nerve-territories, it remains for us to deal, 
as briefly as possible, in the same way with the innervation 
of the viscera. In describing the constitution of a spinal nerve 
allusion was made to the sympathetic branch, which parts 
from the nerve at or near the union of the posterior (superior) 
and anterior (inferior) roots. These branches form the rami 
communicantes, which, emerging from the spinal cord along 
with the other roots, enter the lateral and collateral ganglia 
of the sympathetic, ranged along the sides and front of the 
spinal column. Now the researches of Gaskell' have shown 
that there are two varieties of these branches; in the one the 
fibres are destitute of medulla, while in the other they are 
medullated, the two forming respectively a grey and white 
trunk. Gaskell has also shown that the grey trunk is made 
! Gaskell (W. H.), “On the Structure, Distribution of, and Functions of the 


Nerves which innervate the Viscera and Vascular Systems,” ‘ The Journal of Phys- 
iology, vol. vii. 1886, p. 1. 
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up of nerve fibres which have a centripetal course; they have 
already passed through the ganglia of the sympathetic, where 
they have been deprived of their medulla, and now pass 
inwards to supply the blood-vessels of the vertebral column, 
and the cord with its membranes. According to this view, the 
white rami alone contain fibres for the innervation of the 
viscera, or splanchnic fibres. The splanchnic nerves issue, 
according to Gaskell, from the spinal cord in definite thoracic, 
cervico-cranial, and sacral regions. The thoracic group emerge 
with the roots of the spinal nerves from the second dorsal to 
the second lumbar inclusive. The cervico-cranial group are 
contained in the internal branch of the spinal accessory nerve, 
which is derived from the first, second, and probably the third 
cervical nerves, and its fibres pass out to join the ganglia on 
the main stems of the vagus and glosso-pharyngeal nerves. 
The sacral group, which constitute the main portion of the 
nervi erigentes, emerge along with the roots of the second and 
third sacral nerves, and pass directly to the hypogastrie 
plexus ; whence they send branches upwards to the inferior 
mesenteric plexus and downwards to the bladder, rectum, and 
generative organs, 

The question now is, from what cells in the spinal cord do 
these fibres take their origin? Some years ago, I had myself 
suggested that the sympathetic fibres were derived from the 
cells of Clarke’s column. My reasons for coming to this 
conclusion were that the ganglion cells in Clarke’s column are 
bipolar and in other morphological respects similar to the cells 
of the sympathetic ganglia ;’ that this column is present in 
the thoracic portion of the cord, which supplies nerves to the 
viscera; that it is absent on a level with the lower cervical 
and lumbo-sacral portions which supply nerves to the limbs ; 
and that one of the nuclei of origin of the spinal accessory 
nerve and of the vagus—the great visceral nerve—consists of a 
group of bipolar cells like those of Clarke’s column. This 
idea has, quite independently of anything that I have said, 
been worked out in detail by Dr. Gaskell, and placed by him 

1 This idea was, I believe, first suggested to me by a passage in Poincaré’s 


work on the Nervous System, which I have not had time or opportunity to 
identify, otherwise I should have given the distinct reference. 
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upon a scientific foundation. He has also shown that some 
splanghnic fibres are derived from the cells of the lateral 
part of the anterior grey horn—the respiratory tract of Bell ; 
while others are connected with the spinal ganglia and enter 
the cord in the posterior roots, these being doubtless endowed 
with sensory functions. It has not, however, been found 
possible to separate the sensory from the motor fibres in their. 
peripheral distribution, but it is highly probably that the 
two kinds of fibres run together in the same nerves to reach 
the respective viscera. I shall therefore presume upon the 
knowledge of my audience of the further distribution and 
connections of the splanchnic nerves, including the vag?, and 
shall now proceed to apply the distribution of sensory nerves 
just sketched out to the explanation of the sensory disorders 
met with in various diseases. 


5. Application of the Distribution of Sensory Nerves to the 
explanation of Sensory Disorders. 


In dealing with this part of my subject, I shall pass over 
the more familiar applications of sensory distribution in the 
diagnosis of disease ; such as the indication which the presence 
of anesthetic and hyperesthetic belts of skin surrounding the 
body and passing down the limbs gives for localising disease 
in the spinal cord and spinal roots, and shall direct my atten- 
tion to the explanation of the pains observed in disease of the 
internal organs. Now, disease of an internal organ—say the 
stomach—is accompanied by pain over the seat of the organ— 
the epigastrium in the case of the stomach—a pain that may 
be regarded as of splanchnic origin and named accordingly 
the splanchnic pain. In addition to this pain, the patient 
complains of pain between the shoulders and in front of the 
chest. On being asked to point to the seats of these pains, he 
places the palm of the hand broadly across the chest just 
below mid-sternum for the front pain, and indicates the 
shoulder pain by passing one hand over the shoulder of the 
same side and pointing with the tips of the fingers to a 
situation somewhat low down between the shoulders, moving 
the finger tips from side to side to show that the pain is 
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bilateral and somewhat diffused. Short, stout patients fail 
to reach as low down between the shoulders as they desire by 
passing the hand from above, and then attempt to reach it by 
passing the forearm behind the back and directing the tips of 
the fingers upwards; most of them find themselves still 
further now from the desired point than before, and immediately 
return to the first means of indicating the seat of the pain by 
passing the hand over the shoulder. Some patients indicate 
the seat of the pain by passing the forearm behind the back, 
flexing and supinating the forearm so that its radial border rests 
on the shoulder blade, and then moving the nail of the thumb 
transversely across the spine from side to side opposite the 
spinous process of the fourth or fifth dorsal vertebra. These 
associated pains of dyspepsia are, therefore, situated in the 
region of distribution of the posterior and anterior branches of 
the fourth and fifth dorsal nerves. Sometimes the patient may 
experience a feeling of oppression or constriction in the left 
side, which may be caused either by irritation of the lateral 
branches of the same nerve, or by a partial spasm of the inter- 
costal muscles supplied by them. The explanation of these 
associated pains in dyspepsia is to be found in the fact, that the 
stomach has been developed as an upper thoracic organ, and 
that in its downward displacement it has carried its nerves with 
it. The splanchnic nerves of the stomach are derived from the 
fourth and fifth, and probably the sixth dorsal nerves, and 
when the splanchnic peripheral terminations of these nerves are 
irritated the irritation is conducted to the posterior roots of the 
nerves, and on reaching the grey matter of the posterior horns 
it diffuses to the roots of the corresponding somatic nerves and 
thus causes an associated pain in the territory of distribution of 
these nerves, which may appropriately be named the somatic 
pain. Another very important associated pain of gastric 
disorder is brow-ache. The patient indicates the seat of this 
pain by placing the palm of the hand broadly across the fore- 
head, and while raising the hand he generally bends the head 
a little forward and to the side to meet the palm. The severity 
of this pain is indicated by the mournful and lugubrious 
expression of the patient while the hand is being placed on the 
forehead. It is most likely that this pain is caused by irrita- 
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tion of the pneumogastric nerve, but as what we may call the 
somatic associated district of this nerve extends over most of 
the head and face it is difficult to know why the forehead 
should be particularly selected. It has occurred to me that 
the pain might be due to some changes in the cerebral vessels 
caused by irritation of the vaso-motor nerves of the carotid 
cerebral circulation, which are derived from the upper thoracic 
region, but this view does not afford a very satisfactory 
explanation. 

Let us now consider the associated pains of disease of the 
lungs. Disease in the substance of the lung, which does not 
press upon neighbouring parts, is not accompanied by very 
definite pains of any kind, unless the pleura be implicated. 
In uncomplicated cases of pneumonia the patient complains 
of a dull pain in the region of the inflamed organ, which is 
most probably of splanchnic origin ; while the most prominent 
associated disorders appear to be caused by irritation of the 
pheumogastric nerves. These consist of palpitation, gastric 
disorders, and rumbling of the bowels with an uneasy feeling of 
flatulence. An atiack of acute crupous pneumonia, especially 
in young people, is often ushered in by severe vomiting, 
accompanied occasionally by diarrhoea, so that at first the 
general symptoms are more like those of acute gastric catarrh 
than of an inflammation of the lungs. In the course of a 
pneumonia, also, patients often complain of a pain at mid- 
sternum and between the shoulders, such as we have found 
to accompany primary disease of the stomach, and they 
sometimes appeal to the medical attendant to prescribe 
something to remove the wind on the stomach, the presence 
of which is also indicated by belchings. 

The pain of pleurisy is often felt over the anterior part 
of the abdomen, this being clearly caused by direct irritation 
of the intercostal nerves in their passage over the pleura 
in the first part of their course. The accompanying stitch 
of pleurisy is mainly caused by spasm of the intercostal 
muscles and of the diaphragm from reflex irritation. All 
these pains are, therefore, the result of direct or reflex 
irritation of the somatic nerves, which pass in or near the 
inflamed membrane. There is, however, an associated pain 
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often present in pleurisy for which it is somewhat difficult to 
find an explanation. We allude to pain, often severe and 
urgent, over the outer third of the clavicle, and reaching to 
the shoulder tip—the territory of the anterior branch of the 
fourth nerve. Sometimes the pain feels as if a nail were being 
driven into the joint, and in these cases it may be inferred 
that the sensory nerves of the joint (a branch of the supra- 
scapular nerves derived from the fourth and of the circumflex 
nerve derived from the fifth cervical root) are in a state of irri- 
tation. Now the fourth and fifth cervical pairs of nerves have 
no splanchnic connections, and consequently this pain cannot 
be the associated somatic pain of splanchnic irritation. In 
observing a case of pleurisy a few days ago, and casting about for 
an explanation, one of the students suggested that, considering 
the connections of the phrenic, the pain might be caused by irri- 
tation of that nerve. It then occurred to me that Peter’ had 
described a phrenic neuralgia, and on referring to his description 
I found that he regards pain over the shoulder tip as a constant 
symptom. It is only right to add, that the phrenic nerve is 
regarded by some physiologists as a purely motor nerve; 
but, considering how exquisitely sensitive the diaphragm 
becomes in pleurisy and in peritonitis, it can hardly be destitute 
of sensory nerves. In favour of the view, that the shoulder tip 
pain is caused by irritation of the phrenic, is the fact that essen- 
tially the same pain is met with in pericarditis, peritonitis, 
abscess of the liver, and during the passage of gall stones; 
while we shall immediately see, that it is probably met with 
in a more or less disguised form during attacks of angina 
pectoris. 

A patient, suffering from pleuro-pneumonia, attended by 
me at present, along with my friend Dr. Judson Bury, and 
who has also been seen several times by Sir W. Roberts, 
manifests the pains of the two diseases in a very obvious 
manner. He is a highly nervous man, of gouty constitution, 
and as in previous illnesses he has proved intolerant of opium 
in any form, it is found most difficult to allay his sufferings, 
so that a very undesired opportunity is afforded for studying 

' Peter (M.), “ Neuralgie diaplragmatique et faits morbides connexes.” 


‘ Archives Générales de Médecine, vi® série, tome xvii., 1871, p. 303. 
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the character of his pains. A physical examination reveals 
crepitation and dulness of the bases of both lungs; but the 
disease predominates on the right side, and the pleuritic stitch 
is entirely limited to it. When the patient is quiet and 
freest from pain, he suffers only from a dull aching on the 
right side over the posterior and lateral aspects of the lower 
part of the chest, which is most likely the splanchnic pulmonary 
pain. In addition, he complains of pain at mid-sternum, and 
of a feeling of flatulent distension of the stomach and bowels, 
which is likewise indicated by occasional belching, and by 
borborygmi and the passage of wind per anum. These periods 
of comparative calm are of short duration, being interrupted 
by paroxysms of cutting and radiating pains, neuralgic in 
character, and of great severity. “ When the attack comes on,” 
suys the putient, “I feel a cutting pain in the right side 
which stops my breathing; my heart then begins to jump; 
and,” placing his hand over mid-sternum, he continued, “I 
have a severe pain here which I think would be relieved if I 
could only get up some wind.” The description of the 
remaining pains was only elicited by cross-examination. On 
my asking him if he had a trilling pain along the outer third 
of the clavicles passing to the shoulder-tips, his countenance 
immediately lighted up with intelligence, and he said, “I 
have that,” and evidently referring to my description, he 
continued, “that is just it exactly.” He then indicated by 
his finger-tips that the shoulder-pains passed down for about 
two inches along the outer aspects of the arms. Curiously 
the pain is more persistent in the left than in the right 
shoulder, although the pleurisy is situated on the right side, 
and there are no signs of pericarditis and no suspicion of 
aneurism. Wishing to know whether or not he had the 
pain between the shoulder-blades which so frequently accom- 
panies the mid-sternal pain in gastric disorder, I passed my 
hand to that situation, and asked him if he had a pain there, 
“ No,” he said, “it is at the back of my neck.” To my surprise 
I found that the situation of this pain was the nape of the 
neck, and so urgent had it been a few hours before my 
examination that he got the nurse to apply a hot linseed- 
meal poultice to the nape, which he said afforded him great 
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relief. As this pain did not extend up the occiput, it was 
situated in the surface area supplied by the posterior branches 
of the fourth and fifth cervical nerves, and it is the lateral 
and anterior branches of these same nerves which supply the 
skin over the outer part of the clavicles and shoulders, and 
consequently both pains are likely to have been caused by 
irritation of the phrenic nerve. At the beginning of a 
paroxysm of pain the action of the heart becomes tumultuous 
and irregular, and, although the patient is a stout man, the 
abdominal aorta is seen and felt to pulsate strongly. The 
bowels also rumble a good deal, and he seems to find some 
relief in belching, and still greater when wind passes per 
anum; these last symptoms being probably due to associated 
irritation of the pneumogastric nerves. 

The associated pains of cardiae disease are best studied 
during attacks of angina pectoris, although they may be 
present in diseases of the heart and large blood vessels 
unaccompanied by anginal paroxysms. Some years ago Dr. 
Allen Sturge,' in a very able paper which does not appear to 
have attracted so much attention as it ought to have done, and 
the importance of which had escaped my own notice until my 
views on this subject had already been formed, endeavoured to 
show that the sensory phenomena of angina pectoris were 
caused by a primary irritation of the peripheral ends of the 
cardiac sympathetic nerves, which on reaching the spinal cord 
became diffused in the grey matter of the posterior horns, thus 
causing the pains which shoot between the shoulders and down 
thearm. After discussing several other hypotheses, Dr. Sturge 
asks, “Does the spinal cord offer a more probable solution to 
the problem?” In reply to this question he says, “ The 
cardiac nerves of the sympathetic come from the three cervical 
ganglia on both sides. Of these, the largest nerves are the 
two nerves which come from the middle cervical ganglia. 
The strands passing from the ganglia to the spinal cord pass 
in the trunk of the fifth and sixth cervical nerves; those 
passing from the inferior cervical ganglia, in the trunk of the 
seventh and eighth cervical nerves. It is these four nerves 

' Sturge (W. Allen), “The Phenomena of Angina Pectoris and their bearing 


upon the Theory of Counter-irritation,” *‘ Braty,’ Vol. V. January, 1883, p. 492. 
9 9 
a2Az 











356 ON THE SEGMENTAL DISTRIBUTION OF 


which, in conjunction with the first dorsal, form the brachial 
plexus. We thus see that the region of the spinal cord which 
gives origin to the brachial plexus gives origin also to the 
greater part of the fibres which eventually find their way to 
the heart. Wherever, then, the original commotion may have 
taken place in an attack of angina pectori®, whether in the 
ardiae ganglia of the sympathetic, or in the spinal cord, and 
whether the commotion be due to some peripheral irritation 
from disease of the heart’s substance, or be a spontaneous 
outburst on the part of the nerve cells implicated, it is evident 
that it is only when the commotion has begun in the cord, or 
has passed up to the grey matter of the spinal cord from the 
sympathetic, that any great extension in its area can take 
place, such as that of which I am speaking.” In this remark- 
able passage Dr. Sturge has clearly anticipated, in principle at 
least, the view advanced in these pages; although our know- 
ledge of the distribution of sensory nerves at the time at 
which he wrote, was much too vague to enable him to 
map out accurately the area affected. A similar idea also 
has been well expressed by Dr. Allbutt,’ who says, “As in 
angina pectoris and the pseudo-angina, so in gastralgia, the 
spinal nerves may be included in the paroxysms, or may take 
even a chief part in them, the visceral and overlying spinal 
nerves being grouped in function and in suffering together.” 
According to Gaskell’s observations the heart derives its 
splanchnic nerves from the second dorsal pair of nerves, and 
we must therefore expect that the central area of the asso- 
ciated pains of cardiac disease will be found in the region 
of distribution of these nerves. In some attacks, however, the 
pains will be likely to becume diffused in the areas of distri- 
bution of the first dorsal and eighth cervical above, and in 
those of the third and fourth dorsal below, and may very 
possibly extend on the one hand to higher, and on the other 
to lower nerves than these, in aggravated cases. Some weeks 
ago I obtained a very graphic description of the cardiac pains 
from a patient in the Infirmary under the care of my colleague, 
Dr. Simpson, who was suffering from free aortic regurgitation 


‘ Allbutt (T. Clifford), “On Visceral Neuros- =. bcing the Gulstonian Lectures 
for 1884;” London, 1884, p. 31. 
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and dilatation of the left ventricle, accompanied by severe 
attacks of angina. On being asked to describe his sensations 
during these attacks, he said, without any prompting, “My 
pain starts here "—pointing with the tip of the middle finger 
of the left hand to a point a little below mid-sternum ; 
“it then shoots back between my shoulders”—moving the 
tips of the fingers of the right hand across the spine on a 
line with the second dorsal vertebra—“ and darts down the 
inside of my arm to the elbows ”—at the same time drawing 
the backs of the fingers of the right hand from the left axilla 
down the inner side of the arm to the elbow, and repeating a 
similar movement with the left hand down the inner side of 
the right arm, He then raised both hands and placed the tips 
of the fingers of each hand—the hands being held nearly at 
right angles to the body—over the second ribs, below the 
middle of the clavicles, and said, “I have a feeling of great 
tightness here.” The sensory distribution of the second dorsal 
nerves could hardly have been better mapped out by an 
instructed anatomist than it was by this patient, the tightness 
over the second rib being most probably caused by spasm of 
the second, and probably also of the first intercostal muscles. 
A second case of angina came under my observation a short time 
ago, in which the patient said that the pain shot across his 
back and down the back of the left arm, and, on being asked 
to indicate the seat of the arm pain, he passed the right hand 
over the left arm below the shoulder, and moved the tips of 
the fingers along the post-axial border of the arm from the 
axilla to the elbow—the area of distribution of the dorsal 
branches of the second and first dorsal roots. But the 
associated pains of angina pectoris are not always so strictly 
limited as they were in these cases. Sometimes the pains pass 
down the inner side of the forearm to the tips of the ring and 
little fingers, and in these cases we must assume, that the 
irritation has extended from the roots of the second to those 
of the first dorsal and eighth cervical nerves. In other cases, 
I believe that the pain passes down the outside of the arm, in 
the area of distribution of the fourth and fifth cervical nerves, 
and as these nerves have no splanchnie connections, we must 
assume that the pain in this situation is caused by irritation of 
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the phrenics, which, in its turn, is produced by an associated 
spasm of the diaphragm. The shoulder-tip pain forms a 
marked feature in many cases of acute pericarditis, and Dr. 
Judson Bury informs me that this disease in young people is, 
like pneumonia, frequently ushered in by severe vomiting. 
In a case of aneurism of the aorta now in the Infirmary, 
under the care of my colleague, Dr. Leech, the patient com- 
plains of a pain shooting across the spine and shoulder-blades 
on a level with the third or fourth dorsal vertebra. There is 
no reason to believe that the posterior branches of the third 
or fourth dorsal nerves are subjected to direct pressure or 
irritation, and therefore the pain must be an associated one, 
vaused by irritation of the sympathetic roots of these nerves, 
which are known to supply splanchnic fibres to the large 
blood-vessels. Anginal attacks, and, indeed, all diseases 
attended by great anemia of the brain, are accompanied by 
a feeling of weight and oppression of the top of the head, 
but of the causation of this pain I cannot give a satisfactory 
account. 

Let us now turn to the great organ which lies in the cavity 
of the skull—the cerebrum. The associated pains of cerebral 
disease are variable, and we are not able to give a satisfactory 
explanation of them. In organic diseases of the brain, such as 
inflammation and tumours, the pains are very variable in their 
intensity, and may be frontal, temporal, occipital, vertical, or 
diffused in their localisation. In exhausted conditions of the 
brain, however, a disagreeable sensation is felt over the back 
of the head. It is sometimes described as a numbness; at 
other times the skin is said to be over-sensitive, and patients 
find the combing and brushing of the hair a very disagreeable 
and often a painful process. One patient said that “the pain 
seems as if some one were pulling my hair from the roots,” and 
I have known several young girls to have their hair cut short 
in order to avoid the necessity of combing long hair. This 
pain is aggravated by a slight touch, and often soothed by 
deep and steady pressure, and consequently it must surely be 
caused by irritation of the posterior branches of the upper 
eecipital nerves; but what is the source of the irritation, and 
by what channels it is conducted to the spinal cord, I am 
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unable to say. Why irritation of the branches of the pneumo- 
gastric fibres to the stomach should give rise to brow-ache, 
anemia of the brain to a feeling of pressure on the vertex, and 
exhaustion of the nervous system to this occipital tenderness, 
I cannot tell, but I have abundant clinical evidence of the fact. 
In reference to the last pain, it must be remembered that the 
cervico-cranial splanchnic region is situated as low as the 
three upper cervical nerves. 

Passing now to the liver, the splanchnic pain consists of a 
feeling of fulness in the right hypo-chondriac region over the 
seat of the organ; while the somatic pain is referred to the in- 
ferior angle of the scapula and sometimes across the spine to 
the same point on the left side, these being the regions of 
distribution of the posterior branches of the seventh and eighth 
nerves from which the splanchnic nerves of the organ are most 
probably derived. In abscess of the liver, perihepatitis, and 
all diseases which are situated in or near the upper surface of 
the organ, the shoulder-blade pain is often accompanied. by 
the shoulder-tip pain of phrenic irritation. During attacks 
of gall stones, the splanchnic pain is felt over the distended 
organ, and the associated pains as a rule shoot to the back and 
upwards. In exceptional cases, of which a probable example 
‘ame under my observation a few days ago, the associated 
pain is felt towards the epigastric region, and in these cases 
it is probable that a calculus has been arrested at the point of 
entrance of the common duct in the duodenum. 

In diseases of the bowels the splanchnic pain may be 
variously situated, but the associated somatic pains are felt in 
the back in the area of distribution of the posterior branches 
of the tenth and eleventh dorsal nerves, and in the front about 
the umbilicus. Sir James Sawyer’ has recently pointed out 
that certain patients, with digestive disorders, complain of pain 
in the back, the situation of which they indicate by passing 
the extended thumb across the back at a point midway the 
scapular pains of liver disease and the loin pain of kidney 
disease. He believes that it is caused by a loaded colon. I 
know the eases well, and attribute the pain to irritation 

! Sawyer (James), “ Note on the Cause and Cure of a Form of Backache ;” 


* Lancet,’ January Ist, 1887, p. 17. 
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of the branches of the inferior mesenteric plexus, derived 
chiefly from the eleventh and twelfth dorsal roots. 

Diseases of the spleen are probably not accompanied by 
marked associated somatic pains. 

The lumbar organs consist of the kidneys, with the ureters, 
the testicles, and the ovaries. The kidneys have not under- 
gone much displacement during development and consequently 
the splanchnic and somatic pains coincide, the pains consisting 
of a dull aching in the loins. When, however, the pelvis and 
ureter become implicated, the associated pains shoot down the 
inside of the thigh, in the region of the ileo-inguinal and 
genito-crural nerves, derived from the first and second lumbar, 
and along the lateral aspect of the thigh, in the territory of the 
external cutaneous nerves derived from the second lumbar root. 
These pains are also often accompanied by spasm of the 
cremaster muscle. 

Disease of the testicle, in addition to the splanchnie pain in 
the organ itself, is accompanied by dragging pains in the loins 
and by pains shooting down along the inguinal branch of the 
ileo-inguinal nerve. 

In disease of the ovaries a woman indicates the situation of 
the pain in the back by placing the tips of both hands over 
the lower part of the lumbar region, just above the iliac crest 
on each side, the region of distribution of the posterior branches 
of the second lumbar nerves, and in front by placing the ulnar 
border of the hands a little above the groins, the region of 
distribution of the inguinal branches of the ileo-inguinal nerves, 
but in front it is difficult to separate the splanchnic and 
somatic pains. The associated pains are sometimes referred to 
the iliac region and hip-joints, parts which receive their sensory 
innervation from the three upper lumbar nerves, and then the 
patient indicates the seat of the pain by placing the palm of 
her hand in a slanting direction over the iliac region above 
the hip. 

The pelvic organs consist of the bladder, rectum, and 
uterus. These organs are supplied by the sacral splanchnies, 
derived from the second and third sacral roots. 

The splanchnic pain of bladder disease is a gnawing pain in 
the hypogastric region over the organ, while the associated 
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somatic pain passes along the urethra to the tip of the penis 
parts supplied by the pudic nerve, derived from the third sacral 
nerve. 

The pains of rectal disease consist of straining and tenesmus, 
which are partly caused by muscular spasm and partly by 
irritation of the inferior hemorrhoidal nerves; the associated 
disorders consist of pains in the urethra, in the course of the 
pudie nerve. In some cases pains shoot down the back of the 
thigh in the course of the small sciatic nerve, derived from 
the third sacral root. 

Disease of the uterus, apart from the ovarian irritation with 
which it is so generally accompanied, is declared by a 
splanchnic pain in the hypogastric region, and by a somatic 
associated pain over the lower part of the sacrum, the seat of 
which the patient indicates by placing the back of the hand 
broadly across the sacrum, in the region of distribution of 
the posterior branches of the second, third, and fourth sacral 
nerves. Ulcerations of the os weri are frequently accompanied 
by coceygeal neuralgia, the irritation probably extending 
from the splanchnic connection with the third sacral nerve, 
In uterine displacements and enlargements, many of the 
accompanying pains are caused by direct irritation of the 
sacral and coccygeal nerves as the result of pressure. 

Did time permit, I should like to have pointed out the ligh 
the theory I have advanced sheds upon the motor, vaso-motor, 
and secretory disturbances which usually accompany visceral 
pains, and upon the associations and successions of these sensory 
disorders, which, like the aure of epileptic seizures, owe their 
origin to spontaneous discharges of energy from the cortex of 
the cerebrum. I must, however, come to a conclusion; but, 
before sitting down, | desire to tender my thanks to Professor 
Young for much assistance in tracing out the course of the 
nerves, and for the diagrams which illustrate the text. I am 
also indebted to Dr. Paterson for much useful anatomical and 
embryological information. 











ZXPERIMENTS ON SPECIAL SENSE LOCALISA- 
TIONS IN THE CORTEX CEREBRI OF THE 
MONKEY.’ 


BY E. A. SCHAFER, F.R.S., 
Jodrell Professor of Physiology in University College, London. 


In the long series of experiments upon the monkey’s brain 
with which I was engaged in conjunction with Mr. Victor 
Horsley during more than two years,’ we obtained as the 
result of lesions of certain parts of the cortex indications, 
more or less marked and permanent, of the partial or complete 
abolition of certain special sense functions, while others 
remained to all appearance intact, no matter what portion of 
the cortex might be implicated in the lesion. The sensory 
impressions, the perception of which was thus interfered with, 
were those of sight and touch, and associated with loss of the 
latter was impairment of general sensibility. On the other 
hand, we did not obtain in any of our experiments unmistak- 
able evidence, nor indeed any evidence at all, of the impairment 
or abolition of the senses of hearing, smell, or taste. 

With regard to vision, our experiments were not conclusive. 
We found that extensive lesions, both of the occipital lobe 
and of the temporal lobe, were invariably followed by visual 
disturbances, taking the form, when the operation was con- 
fined to one side of the brain, of bilateral homonymous 
hemianopsia; but in nearly every case the hemianopsia was 
merely temporary, and after a certain time we could not in 


! The experiments to which this article relates have, for the most part, been 
performed in conjunction with Dr. Sanger Brown, of Chicago. The details of 
our observations, with representations showing the exact post-mortem condition 
of the brains operated on, are given in a paper submitted by us to the Royal 
Society, which was read at the meeting of that Society on December 16th, 1887. 

2 Horsley and Schifer, “ A Record of Experiments upon the Functions of the 
Cercbral Cortex,” ‘ Philosophical Transactions,’ 1887, 
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our monkeys obtain any distinct evidence of the persistence of 
the visual defect. The most marked results of this kind were 
obtained when the occipital lobes were the seat of the opera- 
tion, extensive unilateral lesions in this region producing 
hemiopia, and bilateral lesions producing amblyopia; but in 
neither case were the symptoms permanent, and after a time 
the animals, so far as we were able to determine, could see as 
well as their intact fellows. Inone case only did the hemi- 
opia persist, and this was one in which, after a bilateral 
lesion of both occipital lobes had been carried out and the 
temporary blindness thereby produced had been recovered 
from, the angular gyrus of one side was destroyed. This 
second operation, made upon an animal in which the occipitals 
had already been extensively destroyed without permanent 
blindness, did produce a condition of hemianopsia which lasted 
until the animal’s death some three months later. We were of 
opinion, at the time, that this instance might warrant us in 
taking up a position similar to that of Luciani and Tamburini,' 
and intermediate between those of Ferrier and Munk—the 
former of whom originally denied the participation of the 
occipital lobe in the visual perceptive function, and still 
appears to regard it as subordinate to the angular gyrus; 
whereas the latter would localise those perceptions entirely 
in the occipital lobe, and deny all participation of the 
angular gyrus. But we made only four experiments upon 
these regions, and in none of them was the removal of the 
occipital lobe complete, as was proved by post-mortem ex- 
amination of the brains. They were not, therefore, decisive 
against Munk’s statement, that persistent hemiopia or blind- 
ness follows extirpation of one or both occipital lobes alone, 
and it became necessary to pursue further enquiries in order 
to test its accuracy. 

This I have now accordingly done, in conjunction with Dr. 
Sanger Brown. With reference to visual perceptions, we 
have experimented both upon the angular gyri and upon the 
occipital lobes. 

In one monkey, a small, active and intelligent Rheesus, we 


1 Luciani and Tamburini, ** Sulle funzioni del cervello; seconda communica- 
zione,” * Centri psico-sensori corticali, 1879. (Abstract in ‘ Brary,’ Vol. II.) 
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destroyed, as completely as we could from the surface by the 
actual cautery, the grey matter of one angular gyrus. We 
tested the sight immediately after complete recovery from the 
anesthetic, but could discover no defect of vision, nor any loss 
of movement of the eyes or eyelids, nor any anesthesia of the 
cornea or conjunctiva. When the eye of the same side was 
closed by plaister, the animal continued to see perfectly well 
with the eye of the other side, nor could we discover any 
diminution in the visual field. 

The same tests were applied, from time to time, during the 
few days succeeding the operation; and as completely negative 
results were invariably obtained, we proceeded to destroy in 
the same manner, a week after the first operation, the angular 
gyrus of the opposite side. This lesion also was not followed, 
either immediately or at any subsequent time, by any visual 
defect that we could discover by the most careful tests we 
knew how to apply. That the lesion was complete on both 
sides was proved by the post-mortem examination, which was 
made some months later (see Fig. 1), Here, then, was a 





Fic. 1.—Brain of a Mouvkey, with complete destruction of both angular gyri. 
Viewed from above. 


monkey with total absence of the cortex of both angular gyri, 
without exhibiting at any time any appreciable defect either in 
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its visual perceptions or its ocular movements, or in the sensi- 
bility of the globe of theeye. This animal was kept for several 
months, was examined carefully not only by ourselves but by 
many other people, and was exhibited to the Neurological 
Society at its meeting in this laboratory last winter. 

A single well-marked negative case like this is conclusive 
against the idea, that in the monkey cerebral visual percep- 
tions are localised in the angular gyri. As already stated, this 
idea was formerly entertained by Dr. Ferrier;* but it rested, 
apart from general analogies, chiefly upon experiments which 
were at that time, before the days of antiseptic surgery, 
necessarily somewhat rough. In consequence of his more 
recent experiments, undertaken in conjunction with Professor 
Gerald Yeo,? Dr. Ferrier has somewhat modified his earlier 
conclusions. In the ‘General Results’ of their experiments 
on the occipito-angular region (op. cif, p. 504) we find the 
following statement :— 

“Complete destruction of the angular gyri on both sides 
causes for a time * total blindness, sueceeded by lasting * visual 
impairment in both eyes. Destruction of the convex aspect of 
the angular gyrus on one side causes temporary abolition or 
impairment of vision in the opposite eye. The defect is not 
of a hemiopie character. Subsequent similar lesion of the 
other angular gyrus causes bilateral visual defect, also only of 
transient duration.” 

And elsewhere ® Dr. Ferrier gives it as his mature opinion, 
that “the angular gyrus is the special region of clear or central 
vision of the oppesite eye, and perhaps to some extent also of 
the eye on the same side.” 

These statements and opinions are not consonant with our 
results in the case of the monkey we have above described. 
Even half an hour after the operation on either side we 
obtained no evidence whatever of defective vision, the animal 
being at the time quite lively and having recovered from the 

1? See the first edition of his book on the * Functions of the Brain.’ 

2 Ferrier and Yeo, “On the effects of the lesion of different regions of the 
Cerebral Hemispheres,” ‘ Philosophical Transactions,’ 1884 

* Three days, op. cit. pp. 493, 494. 


* Observed, however, for one month only, p. 494. 
5 * Functions of the Brain,’ 2nd edition, 1886, p. 288. 








366 EXPERIMENTS ON SPECIAL SENSE LOCALISATIONS 


chloroform. It is true we did not simultaneously remove both 
angular gyri, and could not therefore, according to Dr. Ferrier’s 
results, expect to get total blindness even immediately after the 
destruction of the second gyrus. But we should in each case 
have obtained temporary blindness of the opposite eye (not 
hemiopia), whereas we got no appreciable result whatever. 
Since, however, it might be objected, that although we 
destroyed the cortex of the angular gyrus right up to the 
fissures bounding the gyrus, we had still left that at the bottom 
of these fissures, we determined in another animal to make a 
complete removal of the gyrus angularis in its whole depth and 
extent. We accordingly separated the lips of the fissures, and 
scooped away the entire gyrus angularis of one side, producing 
thereby a gap in the surface of the brain of considerable depth. 
This operation was followed by a disturbance of visual percep- 
tions ; but the disturbance was not amblyopic; it was distinctly 
hemiopic. The condition lasted for a few days, gradually 
passing off, leaving vision unimpaired. The result, although 
somewhat different from that which we obtained from the 
destruction by cauterisation of the exposed grey matter, by no 
means corresponds to Dr. Ferrier’s results, nor does it fit in 
with his conclusions; and, as will presently appear from our 
experiments upon the occipital lobe, it is susceptible of an 
interpretation which would exclude the angular gyrus from 
participation in the function of cerebral visual perception, for 
the result can be explained by the vascular disturbance which 
is produced in that lobe by so radical a removal of the 
neighbouring gyrus. 

We may remark incidentally, that neither this case nor the 
other one with (successive) double extirpation of the gyrus 
angularis offers any support to the statement of Professor 
H. Munk, that the convolution in question is related to the 
sensibility of the opposite eyeball and concerned in regulating 
its movements." On this point we entirely agree with Dr. 
Ferrier, who states that he has “ never seen, either on unilateral 
or bilateral destruction, the slightest appearance of ptosis or 
paralysis of the ocular muscles,” and has “ found the sensibility 


1 H. Munk, “ Ueber die Functionen der Grosshirnrinde, Gesammelte Mitthei- 
lungen,” 4te Mittheilung, 1878. 
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of the conjunctiva and the reflex closure of the eyelids as 
distinct as in the normal condition.” 

Our experiments upon the occipital lobe have yielded no 
less definite positive results than those upon the angular 
gyrus yielded negative. 

It may be mentioned in the first place, that we have had no 
difficulty in obtaining movements of the eyes by applying 
electrical stimulation to the occipital lobe, and I fail to under- 
stand how Dr. Ferrier was unable ever to succeed in getting 
the same result.2, Even when no effect can be obtained from 
the angular gyrus, the surface of the occipital lobe gives a 
well-marked reaction even to weak excitations. Luciani and 
Tamburini have also obtained positive results from excitation 
of the occipital lobe. 

In illustration of the effects produced by complete removal 
of the occipital lobe, and of this alone, I will give two instances, 





Fic. 2,—Brain of a Monkey, with complete removal of the left occipital lobe. 
Viewed from above. 


in one of which the operation was unilateral, in the other 
bilateral. 

In the monkey upon which the unilateral operation was 
performed, the left occipital lobe was removed by a vertical 
incision carried along the line of the parieto-occipital fissure. 


' ¢« Functions of the Brain,’ 2nd edition, p. 283. 2 Ibid. pp. 244, 271, 288. 
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That the removal was exact and complete was confirmed on 
post-mortem examination, some eight months after the estab- 
lishment of the lesion, when it was seen that the whole of the 
occipital lobe, and only this lobe, was involved (see Fig. 2), the 
angular gyrus being quite intact and normal, and the surface 
of the section looking as fresh, and showing as clearly the 
distinction of grey and white matter, as if the operation had 
but just been performed. The result was the immediate 
establishment of bilateral homonymous hemianopsia, which 
persisted during the whole time that the monkey was kept 
alive. Objects so placed that their images fell upon the left 
half of the retinze were taken no notice of: a threatened blow 
coming from the right-hand side of the mesial visual plane 
was not winced at or avoided ; currants strewn upon the floor 
were only picked up towards the left side, the animal working 
round in that direction. 

In the case of the monkey with a bilateral operation, the 
lesion was no less complete on both sides (Fig. 3). Here, 





a v 


Fic. 3.—Brain of a Monkey, with ecmplete removal of both occipital lobes. 
Viewed from above in a, and from below in b. On the under surface the 
lesion of the cortex, as shown by the shading, extends somewhat in advance 
of the limits of the occipital lobe. 


again, the angular gyri were quite intact and perfectly healthy. 
The result was total and persistent blindness. The animal 
could only find food by groping and smelling. Brought into 
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a strange place, it ran against every obstacle. Placed in a dark 
room and with light flashed upon it, no signs of perception 
were given. Hearing was very acute, and all the other senses 
besides vision were unimpaired, 

This monkey was in the same physiological condition as 
one described by Drs. Ferrier and Yeo,' and nearly all the 
description which they give of the behaviour of their animal 
is applicable to this one. In that case, however, they de- 
stroyed both angular gyri by the cautery, besides removing 
both occipital lobes bodily. It seems clear, however, from our 
experiment, that the destruction of the angular gyri was un- 
necessary, since precisely the same results are got when the 
occipital lobes alone are removed. ‘This result was not, how- 
ever, got by Drs. Ferrier and Yeo. When one or both occipital 
lobes were removed by them, they failed to obtain any symp- 
toms of defective visual perception. This is, however, contrary 
to the statements of all other experimentalists, who have 
invariably obtained hemiopic symptoms transitory or per- 
manent. The explanation may partly be that in Ferrier and 
Yeo’s cases the removal was very incomplete. Thus, in 
experiment 9, they speak of having severed both occipital 
lobes with the galvanic cautery and scooped them out bodily. 
But on referring to the photographic representation of the 
brain, it is seen that only a small portion of each lobe has 
actually been removed. And it is the same with other ex- 
periments. This also applies, in some measure, to the 
experiments of Mr. Horsley and myself on the occipital lobes. 
On completely (as we thought) removing them, we obtained 
transient hemiopia or blindness, according as one or both sides 
were operated on. But the post-mortem examination showed 
that the removal, although more extensive than in Ferrier 
and Yeo’s cases, was really in no instance complete. 

Hitherto, Munk is the only observer who has stated that 
removal of the whole occipital lobe, and of this alone, in 
monkeys produces immediate and persistent hemiopia, or total 
blindness,? according as one or both sides are operated on. 
But there was always room to question the exact localisation 

' Op. cit. experiment 12, p. 502. 

2 There éeemed to be some doubt as to the persistence of total blindness 
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of the lesion in Munk’s experiments, because the operations 
were not antiseptic, and the neighbouring angular gyrus might 
have become subsequently involved. Moreover, Munk is 
chary of details, and gives no representations of the brains 
operated on, but merely a general diagram to illustrate his 
results. 

It would appear, therefore, both from Munk’s experiments 
and our own, that removal of the occipital lobe alone of one 
side is sufficient to produce permanent hemiopia, and that 
removal of this lobe on both sides of the brain is productive of 
complete blindness. But the following experiment shows (1) 
that, for the production of complete blindness, the removal of 
the lobe must be complete; and (2) that when a small 
portion of one of the lobes is left, although blindness is not 
complete, yet the limit of the visual field of the retine may 
be greatly restricted. An operation was performed with 
the intention of removing entirely both occipital lobes, and it 
was done at about the same time, and on a monkey of the 
same kind and size as the animal whose case we have already 
related, and in which total blindness was produced. But in 
the present case the blindness was not quite absolute. From 
the first the animal appeared to distinguish between light and 
darkness, and to be conscious of the presence of large objects 
held between his eyes and the light. Soon (in a day or two) 
the visual perceptions became better marked, and it was found 
that, although objects whose images fell upon the upper part 
of the retin remained entirely unnoticed—so that, for instance, 
food on the floor was not found, and blows aimed from below 
were not avoided—objects held above the horizontal visual 
plane were seen with greater or less distinctness, according to 
their position: those being most clearly seen and most un- 
erringly seized which were held above (and perhaps a little to 
the right). It appeared, therefore, that this was a case indi- 
cating some localisation within the visual area. Munk has in 
fact described a correlation between the parts of the retina and 
of the occipital lobe as having been experimentally determined 
by him in dogs and monkeys.’ It became, therefore, a matter 
of considerable interest to examine the brain, and to compare 


1 H. Munk, op. cit. ‘ Fiinfte und sichente Mittheilungen.’ 
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it with that of the other monkey with a similar lesion, but with 
total abolition of visual perceptions. It was found that in the 
latter case the lesion extended further forwards on the under 
surface of the brain than in the one in which vision was not 
totally abolished. ‘The lesion was otherwise equally complete 
in both cases. 

The exact superficial extent of the lesion is shown in Fig. 4. 

No other lesions but these total removals of the occipital 
lobe have produced permanent blindness in our experiments ; 
but we have frequently got temporary hemiopia as a con- 
sequence of extensive lesions of the temporal lobe, and also 
in one case (already related) of the angular gyrus. These 
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Fic. 4.—Brain of a Monkey, with complete removal of both orcipital lobes. 
Viewed from above in a, and from below in b. It will be noticed that 
the cortical lesion docs not extend so far furwards on the under surface in this 
brain as in the one shown in Fig. 3. 


transient symptoms may perhaps be ascribed rather to the dis- 
turbance in the circulation of the occipital lobe, and to the 
temporary loss of support which is afforded to that lobe by 
the adjoining parts of the brain, than to the fact, that the 
visual area of the cortex spreads over from the occipital lobe 
into the adjoining parts of the brain.’ If this were the ease in 
the monkey, there should be always some remains of the visual 

' This is the view adopted by Luciani, “On Scnsorial Localisation in the 


Cortex Cerebri;” ‘ Brats,’ Vol. VIT. 1884. 
2B2 
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perceptive faculty after removal of the occipital lobes alone ; 
whereas both Munk and ourselves have found that there may 
be no trace left of such faculty. The nearer to the occipital 
lobe that any such lesion of the temporal lobe is carried, the 
greater probability is there of the occurrence of (temporary) 
hemiopia, while extensive lesions of the more anterior parts 
of the brain fail to yield any sign of visual disturbance. 
It is, however, also possible that fibres connected with the 
cortex of the adjoining parts of the brain (and especially of 
the angular gyrus) may curve backwards into the occipital 
lobe, and thus become cut off along with that lobe. Various 
facts might be cited in support of this idea, and it would tend 
in great measure to reconcile the conflicting statements of 
experimentors on this region, but we are not yet in a position 
to come to a definite decision upon the subject. 

I have further endeavoured, also in conjunction with Dr. 
Sanger Brown, to determine whether any evidence is to be 
obtained from monkeys regarding the localisation of the 
senses of hearing, smell, and taste. Respecting the sense of 
hearing, the opinion that has obtained most currency in this 
country is that of Dr. Ferrier, to the effect that it is entirely 
localised in the superior temporal gyrus; but, when we come 
to sift the experimental evidence in favour of this view, we 
find it to be very insufficient. It is briefly this, (1) that 
electrical excitation of this gyrus produces movements of the 
opposite ear (described as “ pricking” by Ferrier) and of the 
head and eyes to the opposite side,’ (2) that in one monkey 
destruction of this gyrus upon both sides of the brain has 
produced total and persistent deafness.? I call the evidence 
insufficient because, in the first place, excitation of very various 
parts of the cortex (frontal region, middle temporal gyrus, 
angular gyrus, and occipital lobe) produces almost precisely the 
same effects, and in the second place, because although it is not 
difficult to substantiate hearing in monkeys, it is difficult to 
substantiate deafness, for quite normal monkeys will often fail 
to pay the least attention even to loud sounds, and in a single 
case which had been operated on such lack of attention might 


1 Ferrier, ‘ Functions of the Brain,’ 2nd edition, p. 305. 
2 Ferrier and Yeo, op. cit., experiment 13 
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be erroneously ascribed to loss of hearing, unless it had been 
ascertained before the operation that the animal invariably 
reacted to certain noises. 

We accordingly determined to repeat Dr. Ferrier’s experi- 
ments ina number of monkeys. We had no difficulty in obtain- 
ing, as a result of electrical excitation of the superior temporal 
gyrus, the movement of the eyes towards the opposite side, the 
lids being usually at the same time raised. This effect occurs 
by excitation along about the posterior or superior two-thirds 
of the convolution, and it is not confined to this gyrus, but is 
also obtained on excitation of the adjoining part of the next 
temporal gyrus.’ Excitation at the tip of the superior gyrus, 
just in the angle where the parallel and sylvian fissures meet, 
produces retraction of the opposite ear. We have not got the 
pricking forward of the ear which Dr. Ferrier describes. 

In six monkeys we have more or less completely destroyed 
the superior temporal gyrus upon both sides. I say more or 
less completely, because in one or two a small shred of grey 
matter belonging to this convolution was found post mortem, 
but practically the lesion was complete in all six, some of the 
grey matter within the fissures bounding the gyrus being all 
that could be taken to represent the convolution, and even 
this being deprived of its medullary centre. I have no 
hesitation in affirming that in every case the removal was as 
complete as—probably more complete than—in the monkey 
described by Ferrier and Yeo;? this I judge from the photo- 
graphs of the brain and of the sections through it and from 
the woodeuts which Dr. Ferrier gives in his book,’ which 
are clearer than the photographs. But in order to make 
assurance doubly sure, we in one monkey, a large female 
Rheesus, separated up the fissures bounding the gyrus and 
scooped it out entirely from the very bottom of the fissures, 
so that not a trace of the convolution in question should 
remain (Fig. 5). In all six cases the result was the same. 
Hearing was not only not permanently abolished, it was 


' Compare Luciani and Tamburini, “ Sulle Funzioni del Cervello ; seconda 
ommunicazione,” 1879+ 

> Ferrier and Yeo, op. cit., experiment 13 

> *Funetions of the Brain,” 2nd edition, Figs, 97. 98 
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not perceptibly affected. The animals, even immediately 
after recovery from the anesthetic, reacted to slight sounds 
of an unusual character, such as a smacking of the lips or 
the rustle of a crumpled newspaper. Some of them were 
under observation for several months, and there was never any 
doubt in our minds as to the full possession of their auditory 
faculties. Nor could the reactions they exhibited to sounds 
be explained by supposing that they only responded in a 
reflex manner, for they gave every evidence of understanding 





hic. 5 —Brain of a Monkey, with comple removal of both superior temporal gyri. 
The rizht side is shown in a, and the left side in b, 


the nature of different sounds, such as that caused by turning 
« door-handle or the differences between the footsteps of 
different people; varying emotions being exhibited according 
te the anticipations (of food, &c.) which the sounds called 
forth. 

One of the six monkeys had not only the superior temporal 
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gyri removed, but the whole temporal lobe on both sides, the 
lesion extending as far as the hippocampal margin of the 
hemisphere (Fig. 6, a, b, ¢). This profound double lesion was 
effected in two operations, and at first produced a condition 
resembling idiocy, which was well marked for a few days, 
but afterwards gradually passed off. This condition was 
probably caused by the great disturbance of the functions of 
the whole brain which so extensive a removal produced, and 
especially the vascular disturbance caused by the oéeclusion of 
branches of the middle cerebral arteries. A similar.condition 
was brought about in the large female Rheesus above men- 
tioned, in which both superior temporal gyri were radically 
removed after separating up the fissures bounding them, and 
here also there must have been considerable interference with 
the middle cerebral arteries. 

The condition was marked by loss of intelligence and 
memory, so that the animals, although they received and 
responded to impressions from all the senses, appeared to 
understand very imperfectly the meaning of such impressions. 
This was not confined to any one sense, and was most evident 
with visual impressions. For even objects most familiar to 
the animals were carefully examined, felt, smelt and tasted, 
exactly as a monkey will examine an entirely strange object, 
but much more slowly and deliberately. And on again, after 
only a few minutes, coming across the same object, exactly the 
same process of examination would be renewed, as if no recol- 
lection of it remained. The disposition also became completely 
changed : both animals exhibited the utmost greediness, losing 
all the daintiness which characterises the feeding of monkeys ; 
they also entirely lost their fear of man. This idiotie con- 
dition lasted longer in the large female Rheesus than in the 
monkey deprived of the whole of the temporal lobes, which in 
a few days had already almost entirely recovered memory and 
intelligence, while the former remained in a stupid condition 
for some weeks. But there was never any difficulty in ob- 
serving that sounds, even slight in intensity, were heard. 
One of these animals was kept for eight, the other for nine 


months ; and except for the condition just described, which 








Fic. 6.—Brain of a Monkey, with almost complete removal of both temporal lobes, 
The brain is shown as secn from the right side in a, from the left side in }, 
and from below in ¢. 
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was only temporary, they behaved during the whole time in 
every way like normal monkeys." 

The case of the monkey with both temporal lobes completely 
removed militates as strongly against the view, that the 
auditory perceptive faculty is localised in those lobes, as do the 
six cases against Dr. Ferrier’s view. H. Munk appears to be 
of that opinion ; but I cannot find any account of experiments 
which he has made upon monkeys in corroboration of the view; 
it appears to rest entirely upon experiments on dogs.? Luciani 
and Tamburini® speak of the auditory centre in monkeys as 
being presumably situated in the superior and middle temporal 
gyri; but this opinion appears to be based merely on the results 
of electrical excitation. Luciani, in a later communication,‘ 
remarks, “Our results tend to show that not only the whole 
cortical area of the temporal lobe, as admitted by Munk, but 
probably also the cornu ammonis forms an integral portion of 
the auditory sphere.” With bilateral extirpation, “at first the 
auditory troubles may amount to absolute deafness, but soon 
pass into a condition of obtuseness of hearing. . . .” 

Although it is not specially stated, it would appear that 
these statements (of Luciani) also rest mainly, if not entirely, 
on experiments on dogs. I believe, therefore, I am justified 
in asserting, that the supposed localisation of the auditory 

1 These two animals were exhibited to the Neurological Society, and a Com- 
mittee of that Society was appointed to examine them. Another monkey which 
was erroneously believed to have been submitted to the same operation (removal 
of both superior temporal gyri), and a fourth, which had been subjected to no 
operation at all, were also put before the members of the Committee. No doubt 
was raised as to the hearing of the first two; but one member of the Committee 
thought that the third, and another member that the fourth, monkey was totally 
deaf! This I mention to illustrate the difficulty that even skilled observers, 
unacquainted with the habits and disposition of the individual animals, experience 
in deciding the question of the possession or loss of hearing in monkeys. We 
ourselves had obtained so many evidences from time to time by being frequently 
with the animals, that we never had the slightest doubt upon the subject; nor 
could any one that had much to do with them. 

2 Op. cit. 4te Mittheilung, Fig. 4, 8. 63. In the description of this figure the 
author states, “Mit B ist die Rindenpartie bezeichnet, welche nach den 
Erfahrungen am Hunde als Horsphire anzunehmen ist.” Munk regards the 
supero-posterior tip of the firss temporal gyrus and the adjacent part of the 
angular gyrus as the “sensory area of the region of the external ear.” 

3 Op. cit. ; 

* «On Scensorial Localizations,” etc., ‘ Braty,’ Vol. VII. p. 154. 
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perceptive faculties in the temporal lobe in monkeys has no ex- 
perimental evidence in its favour, and the case I have described, 
in which both temporal lobes (including the cornu ammonis) 
were wholly removed without any permanent diminution in 
the acuteness of hearing, bears strongly against that view. 

In the same animal smell and taste were also present, and, 
so far as we could ascertain, were in no way diminished in 
acuteness. This was also, as may @ fortiori be expected, the 
case in two other monkeys, in which we cut away the antero- 
inferior extremity of the temporal lobe on both sides. These 
experiments were made previous to those of total extirpation 
of the lobe, and were intended to test Dr. Ferrier’s surmise, 
that this region of the temporal lobe is related to the faculty 
of taste. But they give no support to that surmise (which is 
besides based on entirely insufficient evidence’), for all our 
animals gave well-marked evidences of taste both in the 
selection of favourite articles of food and in the disgust 
exhibited when a bitter substance, such as quinine, had been 
concealed within a raisin and thus inadvertently taken into 
the mouth. 

With reference to the cerebral localisation of perceptions 
produced through the nerves of tactile and of general sensi- 
bility, I would recall the fact that, in the researches which I 
have before alluded to as having been carried on in conjunc- 
tion with Mr. Horsley,* we described a number of experiments 
upon monkeys in which a more or less extensive destruction 
of one gyrus fornicatus was produced ; this lesion being in- 
variably accompanied by a considerable diminution, or even by 


complete abolition, of tactile sensibility on the opposite side of 


the body, while at the same time there was also considerable 
loss of general sensibility, This condition was always followed 


1 « Functions of the Brain,’ 2nd edition, p. 321. 
2 Movements of the lips, tongue, and cheek-pouches on electrical excitation 


(which may well have spread to the superjacent motor area in the lower part of 


the frontal lobe) and certain earlier experiments in which lesions (not aseptic) 
were roughly produced in this part, and loss of taste seemed to follow. But the 
animals lived but a short time, and were in an entirely abnormal condition when 
tested, nor was the testing performed with purely sapid substances, but with acid 
and aromatic articles. 

3 ¢ Philosophical Transactions,’ 1887. 
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by partial recovery, which gradually supervened until a 
stationary condition of diminished sensibility appeared to be 
permanently established. We did not, however, keep any of 
our animals which had been subjected to this operation for 
more than about three months. In order, therefore, to deter- 
mine if possible whether in such cases there was ultimate 
complete recovery, | removed in another monkey a portion 
of about one and a half centimetres in length (the whole 
brain being about six centimetres long) from the middle of the 
gyrus fornicatus, on the right side of the brain. This operation 
produced a condition of almost complete (hemi-) anesthesia, 
involving the whole of the left side of the body with the ex- 
ception of the forearm and hand. There was a little paresis 
of the leg, due apparently to a portion of the leg area in the 
superjacent marginal convolution having been accidentally 
injured in the operation, but none of the upper limb or of 
any other part of the body. As a rule, there was no reaction 
to touch, nor even to a slight prick applied to the anesthetic 
side, and even when a movement followed, it was more like a 
reflex action than one dictated by the higher centres, for it 
was unaccompanied by wincing, which was invariably produced 
when the other side of the body was suddenly touched or 
pricked. 

This animal was kept under observation for more than seven 
months, and was tested from time to time. It was found that 
although the condition in question underwent some improve- 
ment, there was still during the whole of that time a marked 
difference in the two sides of the body, the left side, with the 
exception of the forearm and hand, which were never anes- 
thetic, being distinctly deficient in sensibility as compared 
with the right. We may fairly infer, therefore, that the 
hemianesthesia which is produced by destructive injuries of 
the gyrus fornicatus is in all probability permanent. Whether 
however the perception of impressions of tactile and general 
sensibility is confined to the gyrus fornicatus and its continua- 
tion into the gyrus hippocampus, can only be effectually 
cleared up by the entire removal of these parts of the limbic 
lobe—an operation of the greatest difficulty, but one which I 
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have not given up hopes of ultimately effecting. In the 
meantime, I would affirm the extreme probability of this 
hypothesis on evidence obtained by exclusion, for I have 
never been able to determine the existence of any permanent 
diminution of sensibility after operations upon other parts of 
the cortex, unless there were a possibility of the limbic lobe 
having been directly or indirectly involved. 








ON INJURIES OF THE CAUDA EQUINA. 
BY WILLIAM THORBURN, M.D., B.S., B.Sc. (LOND.), F.R.C.S. 


Surgical Registrar to the Manchester Royal Infirmary, &c. 


Tne series of cases upon which the conclusions drawn in the 
present paper are based, appear to the writer to form a 
clinical picture the import of which has not hitherto been 
fully recognised, although its features are sufficiently marked 
and the symptoms described have been noted by more than 
one observer. They present instances of very different lesions, 
all of which, however, agree in the production of pressure on 
the canda equina, and although they are not all injuries, it 
has appeared advisable to place side by side with traumatic 
cases, those due to other causes, but resembling them in the 
locality of the lesion and the nature of the symptoms. All 
these cases have been treated in the Manchester Royal In- 
firmary, to the courtesy of whose physicians and surgeons | 
have again to express my indebtedness for permission to use 
the material under their care. 

I shall in considering these cases first relate their clinical 
histories, drawing attention to the salient points of each, and 
shall then proceed to draw certain conclusions, and to compare 
the facts observed with the experience of previous writers, 


Case I.—Dislocation of the First Lumbar Vertebra.—Compression of 
the Cauda Equina. 


P. S. attended as an out-patient in Dr. Ross’s clinic during the 
month of June 1886, and was admitted to the wards on the 7th of 
the following month. He gave a history of having been a heavy 
smoker and drinker, of an attack of syphilis twelve years ago, and 
of pneumonia five years ago. On Jan. 31st, 1886, he fell from a 
seaffolding and injured his back. For five days he was an- 
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conscious, and has since then had paralysis of the lower limbs 
with retention of urine, requiring the constant use of a catheter. 

On examination, he presented a distinct deformity of the 
lumbar spine, there being a wide interval between the first and 
second spinous processes with prominence of the latter. There 
was slight pain in the affected region, but no tenderness. (The 
exact position of the deformity was verified by repeated examina- 
tions, by various gentlemen.) 

The lower limbs presented complete paralysis of all the muscles 
helow the knee, and of the flexors of the knee, and there was 
weakness but not entire loss of power in the extensors of that 
joint. Flexion of the thigh cou'd apparently be performed 
without difficulty; the power of adduction was slight, and that of 
abduction almost, but not quite entirely lost. The buttocks and 
lower extremities were wasted throughout. Electric examination 
of the affected region gave contractions with the following 
currents :— 


ticuT Lr, Lert Lin. 


Cathodal Anodal Faradic | Cathodal Anodal Faradic 


Closure. Closure. Current. | Closure, Closure. Curr nt. 
| 


cells, cells, | cells, 
Bectas. «+ <« « “s ae No effect} on 
Sartorius . . . 35 80 25 
Vastus Extcrnus . 25 20 25 
Vastus Internus . 35 30 30 
Gluteus maximus . 
Biceps. . + + + No contraction | No contraction 
Semimembranosus with 50 cells. with 50 cells. 
Semitendinosus 
Adductor Longus . 
Adductur Magnus. 
Gracilis . . . aie 
Gastrocnemius. . . 35 
Tibialis Anticus . . H 25 
Extensor Proprius) 

i ae 
Peroneus Longus . 


| cells. 

| ee No effect 
20 

i 30 

| 30 











The knee-jerk and plantar reflexes were absent; but the 
cremasteric reflexes were normal. 

The urine was retained, and had to be drawn off by the catheter ; 
feces were passed involuntarily. 

Sensation was normal on the upper part of the buttocks, that 
is, in the region supplied by the last dorsal, ileo-hypogastric and 
external cutaneous nerves, and was little if at all diminished on 
the front of the thighs and the anterior halves of their inner and 
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outer aspects, or on the inner sides of the legs; but there was 
complete anesthesia of the backs of the thighs, of that part of the 
buttocks not included in the above limits, of the outer sides of the 
legs and of the feet. The perineum, the penis, and the scrotum 
were also quite anesthetic, with the exceptions of the root of the 
latter, and the catheter was not felt in the urethra. The patient 
was, however, aware when the bladder was full, and when he 
wished to empty the rectum, but had no control over the latter, 
and could not feel the passage of feces. At times he would have 
pricking sensations in the toes and some pain in the thighs. 

The lower limbs presented no obvious change of temperature. 
Since the accident he had had no erections of the penis. On 
both heels were bedsores of large size. The urine was alkaline, 
containing large quantities of pus and phosphates. 

The patient remained under observation and treatment for 
some time; but, with the exception of amelioration of his cystitis 
and bedsores, underwent nochange. On leaving, he was instructed 
to return, with a view to trephining the spine, but has not since 
been heard of. 


The explanation of the above case is sufficiently obvious. 
There is sensory paralysis of all the nerves of the sacral plexus 
and possibly of the obturator, but not of the anterior crural 
or other lumbar nerves: the perineum, penis, scrotum and 
urethra, being supplied by branches of the pudic, are an- 
wsthetic, but the root of the scrotum retains sensation, owing 
to the presence of twigs of the ileo-inguinal nerve, which, 
however, only descends to a very short distance. 

As regards motion, we find complete paralysis with the 
“reaction of degeneration” of the muscles supplied by the 
nerves of the sacral plexus. Those supplied by the anterior 
crural, although presenting the reaction of degeneration, are 
only weakened, and the adductors, supplied by the obturator, 
appear also to retain some power. 

Again, the cremasteric reflex remains, but below this point 
reflex action is lost. 


Case II.—Spina Bifida. —Cure.—Cauda Equina in Cicatriz, 


F. H. W. has been several times admitted into the Manchester 
Royal Infirmary, under the care, successively, of Mr. Lund, Mr. 
Whitehead, and Dr. Ross. He is a clerk by occupation, is 24 
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years of age, and gives the following account of himself. At 
birth he had a swelling (spina bifida) of the lower part of the 
back, which was never larger than an orange. Very soon after 
birth a needle was thrust into this, but he does not know whether 
any effect resulted. When two years of age he was said to have 
had a fit, followed by paralysis, and subsequently wasting of the 
muscles below the knee on both sides. He also states that there 
was some contraction of the calf muscles, causing drawing up of 
the heel, which on two occasions required division of the tendo 
Achillis, followed by the use of a metal boot. The deformity was 
thus eventually overcome. When about fifteen years of age he 
began to be troubled by an ulcer on the outer side of the right 
foot, which resisted all treatment, until in 1883 the little toe with 
its metatarsal bone was amputated by Mr. Lund. The wound 
thus caused remained open for nineteen months, at the end of 
which time its upper end had again furmed an ulcer. This ulcer 
still remains, and is his chief trouble; it improves when he is 
confined to his bed, but soon breaks down again when he tries to 
move about. 

The condition of the patient never varied very materially at the 
various times, extending over a period of some eighteen months, 
during which he was under observation, and he presents the 
following points. 

On the back, opposite to the last lumbar or first sacral vertebra, 
is a flattened swelling abont the size of a hen’s egg, but of 
lenticular shape and covered with hair. At its centre is a 
depression, into which he states that a stocking-needle was passed 
at birth ; but he also says that the depression was congenital, and 
that the needle was used only to probe its depth. The swelling 
is of an elastic consistence, and gentle manipulation caused 
sensations which the patient says are pleasurable but inde- 
scribable. Firm pressure causes passage of urine, defecation and 
strong sexual desire: a blow upon it causes some rigidity of the 
kegs. Over the swelling is a luxuriant growth of hair, which 
is also well-developed on the lower limbs. 

Both the lower limbs show distinct wasting, which is more 
marked on the right than on the left side, the circumferences being : 
right calf, 8 inches; left calf, 11 inches; right thigh, 14} inches ; 
left thigh, 17 inches; while the right is half an inch shorter than 
the left limb. On the right side, the fifth toe and its metatarsal 
bone were removed, and on the outer side of the foot over the fourth 
metatarsal is an oval ulcer about one inch long and half an inch 
wide. The ulcer shows a clean-cut margin, which is raised, 
horny and thickened, with slight undermining of the edges and 
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pale granulations at the base. Between the second and third toe 
on the same foot was a second small ulcer which recovered with 
rest. The arch of the foot is exaggerated, the toe pointed, and 
there is no power of movement about the ankle-joint. 

The lower limbs are partially paralysed, with weakness and 
wasting of most of the muscles, and especially of those below 
the knee, the leg muscles of the right side being completely 
paralysed. The knee-jerk, ankle-clonus, and the plantar reflex are 
absent on both sides; the cremasteric, abdominal, and epigastric 
reflexes normal. The electric reactions of the muscles were as 
follows :— 





























Rientr Sipe. | Lert Sipe. 

| K&da iI A.C. C. K. C, ¢ A.C. ¢ 

cells. | cells, cells, cells. 

Sartorius “a ae ee ee 40 +0) 35 40 

Adductor Magnus cm Me Se 25 30 | 35 45 

Gluteus Maximus. . . . . | nil nil 50 nil 

Vastus Externus . . .. . 25 40 | 40 50 

Vastus Internus . » & & 45 40 45 nil 

Gastrocnemius ae ee 45 50 - 25 40 

Peroneus Longus. . . . . | 50 nil 40 35 

Tibialis Anticus . . . . . i} 45 45 40 nil 
ee ee 


Hence they did not present the “ reaction of degeneration.” To 
the faradic current they reacted with difficulty on both sides, the 
anterior muscles of the left thigh acting most readily, those of the 
right foot not at all. He has difficulty in walking, being always 
afraid of falling, and in the dark he staggers and has to grope his 
way. The walk is characteristically “ pseudo-tabetic,” the toe 
dropping at each step. At times, especially if he is tired, there are 
slow fibrillar movements of the muscles of the right thigh and 
gluteal region, with occasional choreiform movements of the right 
foot. 

As regards sensation, he states that he cannot judge of the 
position of his right lower limb, and that the ground does not 
feel solid under his feet. At times the limbs feel “as if they did 
not belong to him, but were some distance off.” He occasionally 
has pain in the dorsum of the right foot, the knees and hips, and 
intense tickling sensation in the sole of the right foot. On 
examination, there was found to be extensive anesthesia of the 
lower limbs, of similar distribution on both sides. The affected 
area was not quite sharply defined, but had the following general 
outline as represented in the accompanying diagrams, where the 

VoL, X 2c 
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anesthetic portion isshaded. Commencing above at the side of the 
tumour and almost at its centre, the boundary-line runs downwards 
and outwards, across the upper limit of the gluteal region, thence 
over the great trochanter down the outer side of the thigh to the 
apex of the line leading to the external condyle ; it now tends for- 
ward, somewhat to the front of the condyle, and then down along 
the line of the fibula for about half its length; after which it 
comes forward and inward across the shin, ending about the middle 


Fia. 1. Fig, 2 


of the first metatarsal bone. The inner boundary commences 
about the external inguinal ring, passes outward towards l’oupart’s 
ligament; thence slightly backwards for a short distance; again 
down the inner aspect of the thigh to the back of the internal 
condyle ; thence down the inner side of the leg, curving below the 
internal malleolus and running forwards to join the former line 
over the metatarsal bone of the great toe. It will be noted that 
these limits include the gluteal region, back of the thigh, the back 
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and partially the outer side of the leg, and the whole of the foot, 
except a small area on its inner aspect. Further, the perineum is 
included in these boundaries, being absolutely anesthetic. The 
penis also is anesthetic, except at its extreme root, as is the 
scrotum, except along a line, too small to represent in the diagram, 
extending forwards and downwards from the external ring for 
about two inches, and corresponding apparently to the distribu- 
tion of the ileo-inguinal nerve. Although the scrotum is thus 
anesthetic, testicular sensation on deep pressure is normal. 

At one period he states that he passed urine involuntarily, and 
had to wear a bag to catch it ; but he can now retain it, and indeed 
only passes it with difficulty and much straining. He knows 
when the bladder is full. The bowels are usually relaxed, and at 
times he has involuntary evacuations. He is not always able to 
tell whether he has or has not passed urine or feces. He has 
sexual sensations and enjoyment, but states that on connection the 
semen is usually ejaculated before intromission, but that on a 
second coitus he can perform the act as usual. When under the 
influence of drink he says that he can both pass his urine without 
difficulty and complete the sexual act on the first attempt. 

He is subject to attacks of lymphangitis and swelling of the 
inguinal glands in the right lower limb, which attacks he believes 
to have a tendency to monthly periodicity, aud to be brought on 
in many instances by drinking or by sexual excitement. 


This ease resembles the first very closely, differing mainly 
in the less complete paralysis and in the partial reaction of 
degeneration replacing the complete degeneration shown by 
Case I. The distribution of the anesthesia 1s similar to 
that of Case I. An interesting point is the retention of 
sexual desire and enjoyment in spite of the complete an- 
westhesia of the penis, and the evidence of persistence of 
sensation in the testicles which derive their sensory nerves 
from some point higher in the cord than does the scrotum. 
The paralysis is again seen to, affect mainly the branches of 
the sciatic, gluteal, and pudic nerves, sparing the anterior 
crural and obturator with the upper lumbar branches. That 
the lesion is an involvement of the cauda equina in the 
cicatrix of the spina bifida there can, I think, be no doubt. 
The trophic lesion of the right foot is interesting, and is 
similar to that seen in a case reported by Ogston’ of old 
spina bifida with perforating ulcer of the left foot, anesthesia 


1 * Lancet,’ 1876, vol. ii. p. 13. 
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of the outer side of the leg, and dorsal and plantar aspects of 
the foot and diminished faradic contractility of the muscles of 
the foot, all on the same side. Indeed Ogston’s case is clearly 
of the same nature as the above, differing only in that the 
cicatrix had, in his case, involved but a portion of the fibres 
of the sciatic of one side only. 

Another case of the same nature is reported by Brunner? 
as an instance of spina bifida occulta. The patient had a 
depression over the spine from the first to the fifth lumbar 
vertebra, excessive growth of hair over that region, and a 
perforating ulcer on the outer side of the right foot. The 
right lower limb was wasted, especially below the knee, and 
there was some loss of power in it: there was anesthesia of 
the sole and outer side of the foot; the knee-jerk was lost. 

The next case which I shall quote presents similar symp- 
toms arising from the pressure of a tumour on the cauda equina. 


Case III.—Tumour of Cauda Equina. 


Joseph Davies was admitted under the care of Dr. Ross on May 
12th, 1882. His previous history presented nothing of interest. 
About five months before admission he began to suffer from pains 
shooting from the small of the back down the backs of the thighs 
and legs to the feet, which gradually increased until he was unable 
to bend his back and could hardly walk. 

On admission he complained of the above pain, and of great pain 
in the buttocks when sitting down. He could hardly walk, 
dragging the legs along the ground slowly and with difficulty, and 
the lower limbs were much wasted. The patellar reaction was 
increased on both sides. The urine was retained, and had to be 
drawn off with a catheter. Pupils presented no abnormality. He 
was treated with strychnia and iron. 

The notes at this period are very imperfect, but there seems to 
have been little or no change for along time. On July 5th he 
was ordered gr. 5 doses of pot. iod. On July 13th it was noted 
that pain was greatest about the ankles and outer sides of the feet. 
There was no staggering in the gait, nor did he sway when 
standing with the eyes closed, but the movements of the lower 
limbs were very feeble, especially those of the gluteal muscles. The 
plantar and cremasteric reflexes were well marked, but the gluteal 
was sluggish. The patellar tendon reaction was lively (? exag- 


! Virchow’s ‘ Archiv,’ 1887, p. 494. See Appendix. 
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gerated) on both sides. On both sides the muscles of the lower 
limbs were markedly atrophied, and with the exception of the 
gluteus maximus of the left side, had lost their faradic con- 
tractility, this muscle also only reacting to strong currents. 
Analgesia and diminution of tactile sensibility was present over 
the back of the sacrum, extending thence to the perineum, the left 
side of the scrotum, the backs of both thighs, and down the calves 
in the form of a triangle with the apex downwards. 

Four days later the anesthetic area was found to have extended, 
so as to involve the buttocks up to the level of distribution of the 
ileo-hypogastric nerves, the backs of the thighs, and the bulk of 
the leg, omitting, however, the knee-joint, inner border of the tibia 
and foot, and the great toe (i.e. the distribution of the internal 
saphenous nerve). The anesthesia was less perfect in the legs than 
in the thighs and buttocks. His urine was still retained, but he 
drew it off himself with a catheter. On going to stool, he could 
not pass a motion until he had pressed upon the perineum, but 
very light pressure—even merely wiping the anus—was sufficient, 
so that the action was probably not entirely mechanical. Pain in 
the lower limbs was very severe, especially on movement, and he 
had often much pain about the anus; those symptoms being so 
severe as to necessitate hypodermic injections of morphia. 

A month later he could still move the lower limbs in all 
directions, but only with the greatest difficulty, and apparently 
somewhat better on the right than on the left side; there was also 
extreme wasting of the limbs, but it was difficult to say that one 
group of muscles was more affected than another. The plantar 
and cremasteric reflexes were exaggerated, the gluteal absent on 
both sides. The knee-jerk was, as before, well marked, but there 

vas no ankle clonus. With the faradic current the gastrocnemius 
and glutei gave no reaction; the anterior leg muscles and all those 
of the thigh reacted to a current of medium strength. The 
following table shows the number of cells required to produce 
contraction with the constant current :— 


Cathodal Closure. Anodal Closure. 


| 
cells, cells. 
Biceps (right) . ; : , ‘ 30 
+> (left) ; ; ‘ : 30 
Gluteus maximus (right) 20 
ig ,> Cleft) . 25 
Extensors of foot (right) 40 
°° 99 (left) . ; 40 
Exiensors of knee (lett) : 1 45 
Gastrocnemius (right ; : | 35 
(left) } 45 
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The distribution of the anaesthesia at this date is indicated by 
the accompanying diagrams (Figs. 3-7). Pain was still very great, 
but the general health remained fairly good. There was some 
redness over the trochanters and sacrum. 

From this time the patient lost ground rapidly. The skin was 
sore at several points, an abscess formed over the right trochanter 
major, the pain was intense, the appetite failed, and the tempera- 
ture became hectic, varying from 97° in the morning to 103°°6 in 


Fic. 7. 


the evening. On Sept. 11th he was ordered drachm doses of liq. 
hyd. perchlor. with grs. ij of pot. iod. three times a day, but no 
improvement followed. Morphia had to be used constantly. 

On Nov. Ist a bedsore furmed over the sacrum, and on Nov. 15th 
he had convulsions and died in the afternoon. 

No notes were taken of the post-mortem examination, but Dr. 
Ross, who was present, and Prof. Young who was at that time 
Pathologist to the Infirmary, remember that there was found only 
a very small tumour—a fibro-sarcoma about the size of a hemp seed 
—situated on one of the nerve cords of the cauda, with no signs of 
diffused infiltration or inflammation. It is, however, obvious that 
there must have been some lesion of more than the one nerve root, 
and no microscopic examination was made of the others, The 
spinal cord itself was perfectly normal. 


We have here the same distribution of anesthesia as in 
Cases I. and IL, but the notes contain no reference to the 
relative power of the thigh muscles. The reaction of degene- 
ration was again absent. Owing to the nature of the lesion 
the anaesthesia was preceded by intense pain, and the symp- 
toms were at first more marked on the left than on the right 
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side. The retention of the knee-jerk and plantar reflexes is 
remarkable, but some exaggeration of reflex action is by no 
means rare in the earlier stages of peripheral nerve lesions, 
before irritation has given rise to complete annihilation of 
function. The nature of the lesion was here placed beyond 
any possible doubt by the post-mortem examination, which 
showed that the cauda equina and not the spinal cord itself 
was the region involved. 

A closely similar case is mentioned and figured by Gowers,’ 
who notes that tactile sensibility was impaired “chiefly in 
the region supplied from the sacral plexus;” and that 
although the lower limbs were paralysed, “a little power in 
the flexors of the hips and extensors of the knees persisted 
almost to the last.” Hence, in Gowers’ case also, the anterior 
crural nerve was less profoundly affected than the branches 
below it. His figure shows a tumour of the cauda equina 
immediately below the termination of the cord. 


Case 1V.— Dislocation Forwards of the Second Lumbar Vertebra. 
—Compression of the Cauda Equina. 


R. M. C., aged 15, male, a collier by occupation, was admitted 
to the Infirmary under Mr. Jones’s care, on December 31st, 1886. 

About the end of the previous August, while he was in the pit, 
and probably in a stooping posture, a stone weighing 5 or 6 ewts. 
fell from the roof—a distance of about 5 ft.—on to his shoulders, 
bending him forwards with his head between his knees, and his 
right leg under him. On being extracted, he was found to have a 
fracture of the right femur, and this was apparently the only injury 
diagnosed at that time ; but he had much pain in the lower part 
of the back, and in both hips, and was unable to sit up in bed. 
Some nine weeks later, he could sit in a chair. He was never 
able to move his feet after the accident, and not for a fortnight 
had he any power over either thigh. He had never any pain or 
other unusual sensations in the lower limbs. For six weeks after 
the accident his urine had to be drawn off systematically with a 
catheter, and from about the third week he had symptoms of 
cystitis, which still continued on admission. Since the sixth week 
no catheter has been used, and he has been able to pass water, nor 
has he ever had any incontinence; but micturition is very slowly 


' * Diseases of the Nervous System,’ vol. i. p. 420. 
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performed. Constipation has been present throughout, but there 
has never been any involuntary defecation. 

On admission we found a prominence of one of the lumbar 
spinous processes (the third) one inch above the level of the 
posterior superior iliac spines. Above and below this were 
depressions, and to the left of, and a little above it, another 
bony prominence, due apparently to the displaced transverse 
process of the second lumbar vertebra. There was slight pain 
and tenderness in this region. 

The lower limbs presented partial paralysis. The hips could 
be moved in every direction, but adduction was more powerful 
than any other movement; extension and flexion were about 
equal, and abduction very weak; at the knee extension was more 
powerful than flexion. In the ankle and foot no movements could 
be produced. The muscles of the buttocks and lower limbs were 
wasted, especially below the knees ; none of them contracted with 
a faradic current of such strength as the patient could bear, and 
we were unable to test satisfactorily the galvanic reactions. The 
knee-jerk was absent, as was the plantar reflex, the cremasteric 
and gluteal being well marked and apparently exaggerated. 

There was nowhere absolute anesthesia, but sensation was obtuse 
over a region fairly well defined by the following boundaries :— 
above the upper part of the gluteal region, thence down the back 
of the thigh, leg and sole of the foot, the front of the leg, and the 
dorsum of the foot. It was much less imperfect on the front of 
the thigh than elsewhere in the lower limbs, and was better on the 
inner than on the outer side of the leg. Over the genitals also 
sensation was much blunted but not absent, and a catheter was 
felt along the whole of the urethra. The passage of feces was 
also felt. He states that sensation had gradually improved since 
the accident. The feet always felt cold, but there was no pain or 
hyperesthesia. 

The skin of the lower limbs presented no abnormalities. Pria- 
pism was common ; the urine was alkaline, containing some pus 
and phosphates, and he had pain over the pubes, and smarting on 
micturition. 

On January 15th—a fortnight after his admission—Mr. Jones 
proceeded to “trephine” the spine in the affected region. 
Chloroform having been administered, the patient was turned on 
his face, and an incision four inches in length was made in the 
middle line, with its centre over the prominent spine. From 
either end of this an incision of some three inches was carried at 
right angles to it, and to the left. The superficial structures were 
thus dissected up in a flap, and the muscles were drawn aside from 
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the vertebral groove, and held back by retractors. It was now clear 
that the arch of the second lumbar vertebra was displaced forwards, 
the prominent spine being that of the third. Thus the displace- 
ment was that most commonly met with—dislocation forwards of 
the upper part of the spine; at the same time the spine of the 
second Jumbar was broken off and isolated, and the prominence 
above mentioned as lying to the left of the middle line proved to 
be the articular process of the third lumbar, its articular surface 
being exposed by the dislocation forwards of that of the second. 
The detached spine of the second vertebra was removed, and 
showed a gap between the arches of the second and third, filled 
with dense cicatricial tissue. By means of bone forceps, the arch 
ef the second lumbar was now almost entirely removed, exposing 
the membranes of the cord which had obviously been compressed 
by it. Around these membranes the:e was also cicatricial tissue, 
which was not interfered with. The flap was replaced aud 
sutured, a drainage tube being placed at its lower angle, and the 
wound dressed with wood wool. 

No trouble followed the operation, and the wound healed well, 
but rather slowly, the temperature being more or less raised for 
about a fortnight afterwards. Five days later the patient stated 
that the sensation of coldness in the feet had disappeared. After 
a week the faradic current was used to the muscles, and caused 
slight contractions in the posterior thigh muscles, a more marked 
effect in the anterior muscles and adductors, but none in the legs. 
The galvanic current was never used, as the patient could not bear 
it, and struggled when it was tried. Sensation improved some- 
what, and the thigh muscles became much stronger during the 
ensuing two months, but no power of motion returned in the leg 
muscles. In this condition he was sent to the convalescent 
hospital at Cheadle, on April 2nd, two months and a-half after the 
operation. 

A month later, when I saw him at Cheadle, he could stand up, 
and could, by means of chairs, &c., walk a little; the thigh 
muscles were fairly developed, and moveable in all directions, but 
the leg muscles remained atrophied, and he could nut move the 
ankles or toes. The thigh muscles reacted to the faradic current, 
but those of the legs did nut; it was not possible to obtain accurate 
galvanic observations, but apparently the ascending and descending 
currents were equally effective in producing contractions of the 
thigh muscles, and equally unable to affect those below the knees. 
Occasionally he had muscular tremors. Sensation appeared to be 


everywhere normal, but was perhaps a little more acute on the 
inner than on the outer side of each leg. The superficial reflexes 
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were well marked, the knee-jerk absent. A small quantity of pus 
still remained in the urine, but there were no subjective symptoms 
connected therewith. A fortnight afterwards, when I saw him 
again, he could walk with the aid of one stick only, but with 
marked dragging of the toes. There was no other change. 


The relationship of this case to the three first cited is 
obvious, and the localisation of the lesion indubitable. The 
most interesting point in the symptoms is the slight inter- 
ference with sensation as compared with motion. 

We are now in a position to compare the above four cases, 
which, although differing somewhat in their details, resemble 
one another sufficiently in their broad outlines to form a 
distinctly marked group. For this purpose, I have arranged 
the leading symptoms in the form of a table, showing the 
similarities and points of difference in each case (p. 396). 

It is to be remembered that the spinal cord terminates at 
the level of the lower border of the first lumbar vertebra, whence 
the nerves of the lumbar and sacral plexuses descend to pass 
out from the spinal canal, each immediately beneath the 
vertebra from which it takes its name. Hence, in all of these 
cases the lesion was so situated as to compress the cauda 
equina and the cauda equina only ; and further, in Case I, the 
whole of the lumbar and sacral nerves pass out beneath its 
level, while in Case LV. it involves all but the ileo-inguinal 
and ileo-hypogastric; in Cases II. and III. the exact level of 
the pressure cannot be ascertained, but must clearly have 
been almost the same as in Cases I. and IV. 

In all of these cases the salient point is that, although the 
whole or almost the whole of the nerves of the cauda pass the 
level of the lesion, those which escape from the spinal canal 
lower down are more seriously injured by the pressure. Why 
this should be so is not clear. Those nerves which come out 
lower down are, in the cauda, situated nearer the middle line 
than those which pass out above them, and hence they would 


appear to have more room to escape from pressure, and we 


might expect them to suffer less rather than more; but that 
the contrary is the case is an established fact, and we are able 
definitely to conclude that, ina pressure lesion of the entire cauda 
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equina, those nerve roots which emerge lower down are more 
seriously injured than those above them. 
As already stated, the above-described combination of 


symptoms has been several times noted by former writers, but 


as in other cases of spinal injuries, the descriptions given are 
usually so meagre as to render the diagnosis anything but 
clear. The annexed table (pp. 398-403) gives a few instances, 
from several hundreds of cases of spinal injury which I have 
abstracted, showing more or less clearly the same group of 
symptoms, and indicating the various interpretations that have 
been placed upon it. The table does not pretend to be exhaus- 
tive, but merely illustrative. 

I shall not add anything with regard to the spinal 
symptoms in the above, which are sufficiently similar to my 
own cases, but merely wish to adduce evidence in favour of 
their being due to the pressure on the cauda equina, Case 1 
is attributed by the author to “intra-spinal hemorrhage,” but 
the date of appearance and the seat of tenderness appear to 
me to warrant the interpretation given in the table. Case 2 
appears to me to be most typical, and I entirely fail to see why 
it should be regarded as an instance of “ concussion:” the 
lesion was clearly below the region of the cord itself and over 
the cauda equina, and the symptoms are those of pressure upon 
or partial destruction of the latter. In Case 5 Mr, Hutchinson 
places the probable seat of the lesion at the fourth or fifth 
lumbar vertebra, a conclusion which, in view of our cases, is 
hardly warranted; at first all the muscles of the lower limbs 
seem to have been paralysed (unfortunately, sensation was not 
at that time accurately noted), thus indicating, I believe, an 
affection of the entire cauda. 

The best description is that of Leyden (Case 8), but he 
appears to have attributed the symptoms mainly to myelitis, 
and not to the crush of the cauda equina. In the other cases, 
the localisation is as a rule clear enough, from the facts above 
furnished. 

An important case is given by Kirchoff,’ in which there 
was traumatic dislocation backwards of the first lumbar 
vertebra; causing paralysis of the lower limbs, retention of 


 « Archiv f. Psychiatrie,’ Bd. xv. 
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| Probable 
Reference. | Sex. | Age. | Result. | ws ‘ Paralysis, &c. Reflexes, 
| y ; 


} 
——— _— 


Erichsen, | M.| 14; Recovery Inflamma- {| Came on gradually dur- | No note 
* Concussion | in four tion around ing ten days. Could 
ofthe | months. cauda then not stand, but | 
Spine,’ 2nd | equina, more} moved legs in bed; no | 
left side. cept in peronei, and ex- 
tensors of kft ankle. 
Rapid wasting of left 


leg. 


ed. p. 30. | marked on complete paralysis ex- 
| 


Lidell, | M.| If Unknown. Gunshot Paralysis below the seat | No note 
Ashurst’s | wound in of injury. 
‘System of lumbar 
Surgery,’ | | region. 
vol. vi. 
p- 789. 








3 | Ollivier, M. Partial Gunshot No note 

| * Traité des recovery. wound in 

| Muladies de | lumbar 

| Ia Moelle | region. 

| Epiniére,’ 

| vol. i. p. 

| 358. 

4. | Hutchinson, ; Death in Dislocation | Lower limbs were para- | No note, 
| ‘Lond. | five weeks. of 2nd lysed with the excep- 

| Hosp. Rep.’ lumbar tion of the anterior | 

| vol. iii. vertebra. thigh muscles. 


| p. 343. 





. | Hutchinson, ? Recovery | Upper Paralysis of the legs. On 
| ‘Lond. | | in four | lumbar eighth day could draw 

Hosp. Rep.’ | | months. region. up both legs, the right 
| —_-wol. iii, with greater difficulty 
p. 326. than the left. . 
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Anesthesia. 


asa 
Numbness and tingling 
on outer side of left 
thigh; partial loss of 
sensation below left 
knee. Right limb nor- 
mal. 


Diminished sensation be- 
low seat of injury. Hy- 
peresthesia of front and 
inner side of  thizh. 
Anesthesia of ureter 
anterior to pars prosta- 
tica. 


Absolute anesthesia of 
postero-internal and an- 
terior parts of thighs; 
of penis and scrotum, 


of | 
of | 


Complete anmsthesia 


soles; partial loss 
sensation of rest of 
limbs, except front of 
thighs. Sensation bet- 
ter on inner than on 
outer side of thighs. 
Sometimes felt passage 
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Post- 
mortem. 


Local 
Symptoms. 


Vaso-motor 
and Trophic. 


Bladder and | 
rectum. 


Tenderness 
over 3rd 
lumbar 
vertebra 
after 10th 
day. 


Coldness of 
loss of | extremities, 
control | especially 

over | of left 
sphincters. foot. 


Occasional 


Gunshot 
wound. 


tRetention No note. 


of urine. 


Gunshot 
wound. 


Incontinence 
of urine. 


At first Bedsore. 
retention, 
later, 
dribbling 
of urine. 
Retention 
of feces. 


body and 
dislocation 


vertebra, 
the cauda 


equina being 


Fracture of 


forwards of 
2nd lumbar | 


temarks, 


There were 
also symp- 
toms of 
cervical 
injury. 


Author re- 
gards asa 
ease of con- 
cussion, 
because the 
retention of 
some 8@)i8a- 
tion shows 
that there 
was no 
serious cord 
lesion (sic). 


Case seen 
nine years 
after injury 


“ lifted on a 
ridge of dis- 
placed bone.”"| 


of catheter. 


Anesthesia of genitals, | 
but condition of limbs 

not at first noted. Felt 

pain when catheter en- 

tered bladder. On 8th 

day had perfect sensa- 

tion in fronts of thighs. 

On 39th day had sensa- 

tion in front of thighs 

and legs, in hypogastric | 
region and = scrotum; | 
good sensation in Ist 

and second toes, partial 

in the others Com- | 
plete anesthesia of 

back and inner sides of | 
thighs 


| 
Prominence 
of the spine 
“in the 
lumbar 
region.” 


No pria- 
pism. 


Retention 
of urine. 
Involuntary 
defecation. 
Urine am- 
moniacal 
for a time. 
On 39th day 
had desire, | 
but no 
power, to 
pass water. | 


From the" 
distribution 
of the anws- 

thesia, and 
from the po- 
sition of the 
spinal pro- 

minence, 
the author 

thought 
it probable 

that the 


lesion affected 


the 4th or 
5th lumbar 
vertebra. 
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ON 


Sex. d 


INJURIES OF 


Result. 


THE 


Probable 
Lesion. 


CAUDA 


EQUINA. 


Paralysis, &c. 











Hutchinson, 
* Lond. 
Hosp. Rep.’ 
vol. iii. 
p. 332. 


} 
| 
| 


| 


M‘Donnell, 


* Dublin 
Quart. Jour. 
Med. Sci.’ 
1866, 
vol. xlii. 


Leyden, 

* Klinik der 
Riicken- 
marks- 

krankhei- 

ten,’ vol. ii. 
p. 143. 


Leyden, 
* Klinik der 
Riicken- 
marks- 
krankhei- 
ten,’ vol. i. 
p. 340. 


| 





M. | 3: 


M. 


M. | 





M. 
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Partial 
recovery 
in three 
months. 


Partial 


recovery 
in twelve 


montlis. 


Death in 
seven 
weeks. 


Death in 
five 
months. 








Dislocation 
of 2nd 
lumbar 
vertebra. 


Upper 
lumbar. 


Fracture 
disloeation 
of Ist 
lumbar 
vertebra. 


Fracture 
of 12th 
dorsal and 
Ist lumbar 
lamin. 


followed by some wast- 


ing, especially of glutei. 


At first, paralysis of 
lower limbs. At end of 
second month, complete 
paralysis below the 
knees, and very little 
power in the thigh 
muscles except the sar- 
torius. 


Lower limbs were para- 
lysed, but some power 
remained in adductors 


and anterior muscles of | 
After three | 
were | 


left thigh. 
weeks 
cramps. 


there 


Lower limbs almost com- 
pletely paralysed, but 


had some power of ro- | 


tating and adducting 
thighs, and attempts at 
flexion of knees. Com- 
plete passive flexion of 
knees preve nted 
spasm of quadriceps. 
Adduction and inwards 
rotation of left thigh. 
Occasional cramps and 
tremors. Muscles of legs 
and back of thighs did 
not react to farad. cur- 
rent ; but those of front 
of thighs did so readily. 


by } 


Reflexes, 


— | 


Paralysis of lower limbs, 


No note, 


No re- 
flexes be- 
low knees, 

Exagege- 
rated in 
thighs, 


S Not 


increased.” 


No note. 
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Anesthesia. 


Anesthesia of scrotum, 
penis, and uretlira; par- 
tially of thighs; com- 
pletely of Jegs. At in- 
terval of three months, 
anesthesia of feet, but- 
tocks, and perineum; 
numbness of penis, 
scrotum, and urethra; 
fairly good sensation in 
thighs ; better sensation 
on soles than on dorsum 
of feet, and on inner 
than on outer side of leg. 
At first anwsthesia of 
lower limbs. At end of 
two months had anws- 
thesia of feet, obscure 
sensation from ankle to 
knee, especially on left 
side; hypersesthesia of 
thigh, especially on 
right side. 


Anesthesia of 
limbs, except from front 
of left thigh to dorsum 
of foot, the loss of sen- 
sation extending as 
high as the buttocks 
aud sacrum, affecting 
also the penis and ure- 
thra; but less marked 
on the front than on the 
back of the thighs. 
Hypcresthesia in 
guinal region, shooting 
pains in limbs and pain 
in bladder, 

Anesthesia not complete, 
but sensation almost 
lost in the feet, very 
obscure in legs, back of 
thighs, and buttocks ; 
better in front of thighs. 


| 


lower | 


in- | 


Vaso-mvotor 
and Trophic. 


Bladder and 
rectun. 


—$_$_—_$_————_—————— EE 


Retention 
of urine 
and fieces. 


Occasional 
priapism. 
Wasting of 
lower limbs. 
Perspiration 
of feet and 
ankles, 
(Edema of 
penis and 
scrotum. 
Uretliritis, 
cystitis. 
Bedsore on 
back. 
No erections. 
Sweating 
of feet ; 
codema of 
lower 
limbs and 
scrotum. 
Bedsores of 
feet and 
sacrum. 


Retention 
of urine, 
followed in 
four or five 
days by 
incontinence. 
Ammoniacal 
urine. 


Retention 
of urine 
and feces. 


Slight 
codema 
of legs. 
i dsore on 
sacrum. 


Retention 
of urine 
and faeces, 











Local 
Symptoms. 


Projection 
of 3rd 
lumbar 

vertebra. 


Post- 
mortem. 





An im- 
movable 
projection 
t inches 
above level 

of um- 

bilicus. 


No note. 





| swollen, soft 


Spinous 
process of 
Ist lumbar 
vertebra 
projected 
backwards 
and tothe | 

right 


| 
12th dorsal | 


| The spine 

| Was tre- 

|phined, which 

| was followed 

by some 

| improvement 

| in the 
symptoms. 





See text. 
This is 
given by 
the author 
as a typical 
case of 
traumatic 
myelitis. 


Fracture of 
Ist lumbar 
vertebra, the | 
cartilage 
immediately | 
below which 
projected 
backwards 
some } in. 

(7 mm.). | 
Lumbar cord | 





and pale. 
Other second-} 
ary lesions. 
Fracture of | Death from 
uremia, 
and Ist lum- 
bar lamina, 


| and of body 


of 1st lumbar 
vertebra ; 
tear of dura 
mater; com- | 
pression of 
cord and 
cauda equina. 
Inflammation of pia mater 
and softening of cord ex- 
tending to upper level of 
lumbar regions. Second- 
ary lesions 
2D 
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Reference. | Sex. | Age. Result. — Paralysis, &c. Reflexes, 





Hamilton, | M.| 25 Death in Fracture Paralysis of lower limbs. | No note. 
‘Dublin two through 
Quart. Jour. months. body and 
Med. Sci.’ laminge of 
vol. vi. 2nd lumbar 
1848. vertebra. 


Hutton, On chins Death in Fracture of | Loss of power of the | No note, 
* Dublin six wecks. Ist lumbar lower extremities, 
Jour. vertebra. 
Med. Sci.’ 
vol. xxi. 
1842. 


urine, and involuntary defecation. In about six months the 
paralysis passed off, but the retention of urine was followed 
by incontinence, which, together with the rectal trouble, 
persisted. After death there was found some compression of 
the lower part of the spinal cord, and therefore necessarily of 
the surrounding nerve roots. The affected region of the cord 
showed degenerative changes. On these grounds the author 
concluded that this terminal portion of the cord contains the 
ano-vesical centre: a conclusion which appears not entirely 
warranted, in view of the fact that the cauda must have been 
somewhat compressed and that, as shown by our cases, the 
bladder troubles would then probably be the most persistent. 
We cannot, therefore, be certain that the case was purely one of 
cord lesion, uncomplicated by injury to the cauda. 

In conclusion, I would draw attention to certain points in 
the diagnosis of those cases of pressure upon the cauda 
equina. 

1. From locomotor ataxia. In a traumatic ease there is 
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= Anesthesia. 

—_— _———— | 

rte. At first there was anzes- 
thesia, except on the 
front of the thighs. In 
a few days this region 
was also affected, but 
again recovered. 

e, The “external parts of 
the lower limbs were 
quite — inst nsible, the 
internal still retaining 
a considerable share of 
sensibility.” 

= 





as well as 


cord. 


| 





Bladder and 
rectum. 


Vaso-motor 
and Trophic. 


Local 
Symptoms. 





Retention 
of urine, 
followed by 


symptoms | 


of eystitis. 





Retention 
of urine 
and freees. 
Cystitis. | 


inco-ordination. 





Bedsore on 
left buttock. 
The right 
tibia and 
fibula were 
also broken 
and united | 
readily. 
Temp. of 
lower limbs 
was “at 
first ” 62°, 
afterwards 
95°. 


Projection 
of 2nd 
lumbar 
spine. 


Interval 
between 
last dorsal 
and Ist 
lumbar 
vertebra. 









Post- 
mortem. 








Fracture 
through 
upper part 
of body of 
2nd lumbar 
vertebra and 
its lamine, 
with com- 
| pression of 

the cord 
} * just above 
the cauda 
equina.” 
An oblique 
fracture of 
the body of 
the Ist lum- 
| bar vertebra, 
| with com- 
| pression of 
| the cord and 
jcauda equina, 
which were 
bathed in 
pus. 











little likelihood of confusion, although even here it might 
possibly be regarded as ataxia consequent upon an injury. 


and sprawling, but marked dropping of the toes. 
2. From injury or disease of the lower part of the spinal 
Here we must be guided by the exact site of the local 


Death from 
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a 


Remarks. 





erysipelas. 






But in acase of tumour, or spina bifida, &c., the occurrence of a 
perforating ulcer, pains in the limbs, patches of siiasthesia, loss 
of knee-jerk, and some difficulty in walking, with or without 
bladder troubles, might well mislead the unwary. 
then note the absence of pupil symptoms, of girdle-pains, 
gastric crises, &c.; on the other hand, we shall find the peculiar 
distribution of the anesthesia as above described, the affected 
muscles will be more wasted than in ataxia, and may present 
the reaction of degeneration, and there will be loss of power 
The gait differs from that of 


ataxia, and is characteristic, there being not only clumsiness 


We must 


symptoms, if any be present, remembering that the cord does 
not extend below the lower border of the first lumbar vertebra. 
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Also, if the cord be there injured, there will probably be some 
anesthesia or hyperesthesia of the last dorsal or first and 
second lumbar nerves; and again we may expect more rapid 
trophic lesions than in injuries of the cauda. If the 
symptoms be asymmetrical, we have probably to do with an 
affection of the cauda rather than of the cord. Whether in a 
partial crush above the level of the last dorsal vertebra, the 
damage done to the anterior crural nerves bears the same 
relation to that done to the sciatics as in a crush lower 
down, I have at present no evidence to determine. 

5. From extra-spinal nerve diseases and injuries. We have 
here several difficulties to contend with, but in most instances 
a careful consideration of the case will lead to a correct 
conclusion. The only disease liable to be mistaken for an 
affection of the cauda equina is some variety of multiple 
peripheral neuritis, and here we may usually decide the point 
by finding some affection of the upper limbs, by the marked 
preference of that disease for the extensor surfaces and by the 
slighter sensory symptoms. In cases of injury the difficulty is 
greater. Even the limitation of symptoms to one side of the 
body is not an absolutely pathognomonic sign, as is indicated 
by Mr. Erichsen’s case (No. 1, table). Nevertheless, complete 
unilateral distribution or perfect symmetry would be strong 
arguments for the lesion being respectively outside or inside 
the spinal canal. We are again aided by the seat of any local 
signs of injury; and finally we might with certainty pronounce 
the case to be an affection of the cauda, if we found the 
distribution of the sensory and motor symptoms to accord 
closely with the above-described types. 

I have but one more remark to make here, and that is with 
regard to treatment. In cases of paralysis from pressure upon 
peripheral nerves, it is now an established rule of practice to 
free the nerve by a suitable operation, and in cases of division 
to place the separated ends in suitable position for re-union. 
Success is almost invariably the result of such action, and 
perfect recovery has followed after periods so prolonged as 
eighteen months.’ Now the cauda equina is simply a bundle 
of peripheral nerves. Hence then, if it be compressed, or even 


1 Reg. Harrison, ‘ Brit. Med. Jour.,’ 1886, vol. i. p, 443 
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partially torn, by an injury to the bones of the vertebral 
column, we may expect to relieve or cure our patient if we can 
take off pressure and remove any cicatricial tissue in which the 
nerves may be involved. So much must, it appears to me, be 
granted by all, for whatever view may be taken of the power 
of regeneration of the spinal cord, there can be no two opinions 
of that of peripheral nerves. Again, we may probably assume 
that, where an injury to the cauda equina is followed by 
persistent symptoms, there is persistent pressure either by 
means of displaced bone or cicatricial tissue. Hence, in these 
cases there is a removable obstacle to recovery. If there were 
no such “ gross ” obstacle, reeovery should occur, as in injuries 
of other peripheral nerves. It has been very properly urged 
that, in injuries of the spinal cord itself, we cannot distinguish 
the effects of a transient from those of a permanent crush, and 
that we should not “ trephine,” because we can rarely be sure of 
finding any bone pressing upon the cord. But this objection 
does not apply to injuries of the cauda equina, because the 
mere fact of recovery not ensuing in the course of some 
weeks is evidence of continued pressure. 

Thus then we may say that, in injuries of the cauda equina 
which do not spontaneously recover, there is probably either a 
cicatrix or a piece of displaced bone which is keeping up the 
mischief, and that if we remove this noxious agent we may 
very confidently hope for a cure. Are we then justified in 
operating for its removal? Iam strongly of opinion that we 
are. The operation itself is certainly not to be compared in 
difficulty with many which are daily undertaken without 
hesitation. The only special danger is that of meningitis, 
and with modern antiseptic precautions I see no reason to fear 
this, especially if we delay operating until there has been 
time for the formation of meningeal adhesions around the seat 
of injury. In most cases it will be found unnecessary to 
open the meningeal sheath at all, the source of trouble being 
merely a fragment of bone, or, as in Mr. Jones’s case, an 
extra-dural cicatrix. 

On such @ priori grounds I would advocate trephining in 
cases of injury to the cauda equina, always bearing in mind 


the following conditions. 
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1. We must be sure of the localisation. 

2. We should, if possible, wait for a reasonable period—say 
six weeks, before operating, and should then do so only if the 
petient shows no signs of spontaneous recovery. 

3. Should the paralysis of the bladder be early followed by 
severe cystitis, and should we suspect secondary renal troubles, 
what are we todo? On the one hand, not to operate probably 
means death; and on the other, the risk of operation is 
enormously increased. Further experience may enable us to 
settle this problem, but at present the outlook appears to be 
sufficiently gloomy. A third course has suggested itself to 
me, but I have had no opportunity to test its results, viz. to 
drain the bladder by means of a supra-pubie cystotomy. The 
object ot draining the bladder is obvious, and the supra- 
pubic appears preferable to the perineal route, because we are 
thereby enabled to construct our fistula through parts which 
are not anesthetic and predisposed to slough.’ If we could 
thus prolong life for a time, we might afterwards proceed to 


operate upon the spinal column, with fair hopes of a successful 


result, and encouraged by the great improvement effected in 
the case of R.M.C. and the cure obtained in a ease recently 
published by Lauenstein,? in which there was complete para- 
lysis of the lower limbs, ete., from a dislocation of the twelfth 
dorsal vertebra, and where a perfect cure resulted from the 
removal of the displaced arches. It would appear, therefore, 
that whether “ trephining the spine ” is or is not justifiable in 
cases of injury of the cord, it is certainly the proper treatment 
to pursue in those of the cauda equina, and hence the 
importance in such cases of making an exact diagnosis, 


PostTscRIPT. 


The above paper was written in June 1887, since which 
date there has appeared in the ‘ Lancet’ for July 2nd, 1887, a 
most interesting article by Mr. Bland Sutton on “Spina 


? It is hardly necessary to point out that, in an injury to the cauda equina 
when the symptoms of shock, &c., have passed off, the chief danger to life lies in 
the occurrence of bedsores or urinary troubles. 

? *Centralblatt f. Chirurgie,’ 1886, No. 51. 
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Bifida Occulta.” The author quotes one case of his own and 
others, previously published, illustrating the relationship of 
this affection with perforating ulcer and pes varus; but as 
there is no complete account of the nervous symptoms in 
these cases, I can only suggest, without being able to de- 


monstrate, that they are probably similar to those above 


deseribed. 





FOLIE A DEUX. 
BY D. HACK TUKE, M.D., F.R.C.P. 


Cases of Folie & deux, for which we have not a good corre- 
sponding English term, are sufficiently uncommon to warrant 
my recording some interesting examples, and making them the 
occasion for a few observations. “Communicated Insanity” 
is the best term I know of, but it does not cover those cases 
in which the disorder is not strictly speaking communicated, 
and which the French include. “Double Insanity” is one 
synonym, but then it must be understood that I include under 
this head cases in which a greater number of persons become 
affected. 

It is important to understand clearly what we mean by the 
phrase Folic a deux. Is the elément of contagion, in the sense 
that fear is contagious, an essential part of the definition, or is 
it sufficient that two or more persons become mentally affected 
at the same time, and when together, by means of the same 
exciting cause? Or, again, may we stretch the definition to 
include the insanity of twins when they become insane con- 
temporaneously and are not living together, on the supposition 
that there is a special sympathy between them ? 

Now while I should place in the first rank those cases in 
which there may be fairly said to have been contagion, in the 
sense that Fear is contagious, or that we speak of the contagion 
of a good or bad example, I include under the term Double 
Insanity, not only :— 

(1.) Cases in which A. B., being insane, affects C. D. in 
consequence, and infects him with the same mental disorder ; 
but— 


(2.) Cases in which C. D. becomes insane from companion- 


ship with A. B., not in eonsequence of the direct transference ot 


morbid ideas, but in consequence of the shock or strain arising 
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out of the painful impressions produced by witnessing the 
attack, or by the strain of nursing a patient. 

(3.) Cases in which two or more persons become insane 
simultaneously from the same cause. 

(4.) Cases may even be included in which one lunatic infects 
another lunatic with his special delusions. 

(5.) Twins. 

The following are, briefly, the particulars of two cases I was 
recently requested to see, and are good illustrations of the jirst 
class. 

The patients, neither of whom had an insane inheritance, 
and were not related, were a gentleman and his wife, the 
former being a partner in an extensive business in the City. 
The latter was an Irvingite, and the prominence given by the 
Church of which she was a member must not be altogether 
overlooked in determining the causation of the attack of 
mental disorder, In the next place, a gentleman, also an 
Irvingite, paid Mr. and Mrs. - a visit, and induced them to 
try some experiments with the Planchette, which were re- 
garded as very successful and remarkable. At the same 
period, Mr. , 1 may mention, had a difficulty in making 
his business accounts come right, and having discovered the 
error, or believed he had discovered it, he attributed his 
was, however, 











success to a spirit called “ Minnie.” Mrs. 
the first to be carried away by the notion of spirit influence, 
although the strongest-minded of the two, and, as far as I can 
discover, it was she who drew her husband in the saime path, 
rather than the Planchette directly. Anyway, when I saw 
them, the lady was the active ruling influence, and the gentle- 
man was the passive element, and the willing subject. I found 
them both in bed. The former was excited, and poured forth a 
stream of words. She said that spirits were constantly speaking 
to her, that part of their conversation referred to stabbing, 
and that they were cognizant of my presence in the room, 
and said many things to her about me, on the whole favourable, 
I am glad to say. She informed me she had been impelled to 
use bad words. She stated, in answer to my inquiry about the 
sound of the voices, that their voices were not so loud as mine, 
but that she had become possessed with a sort of instinctive 
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sense of hearing. She heard voices with both ears, and their 
loudness was not affected by closing them. When I assumed 
that she was a believer in modern spiritualism, she indignantly 
denied it, said she hated it, and wished to be rid of these 
voices. While we were talking, one of her children was 


crying downstairs, upon which she remarked that the spirits 


told her that some one was torturing the child. But the most 
interesting feature of Mrs. ’s auditory hallucinations was 
this: that she heard her own words, as she spoke to me, 
repeated audibly and distinctly. 

As regards the visual sense, she related to me having had a 
vision in the night when awake. 

The olfactory sense was distinctly affected. She complained 
vf a smell of death—* like vaults, you know.” 

I could not clearly make out any gustatory hallucination. 

General sensation was normal. There was no anesthesia 
whatever. 

Physically, her countenance was flushed, her head hot ; the 
skin was moist and warm. ‘The temperature in the axilla was 
100°, the pulse 90, and full, The tongue rather dry. The 
pupils were somewhat dilated, and re-acted well to light. 
Bowels confined three days. 

I should mention that her left hand was bandaged, as she 
had cut it in thrusting her hand through the window in the 
night in order to keep the devil out. In fact her excitement 
was so great, that the governess barricaded her bedroom door, 
and a servant fled from the house in her night-dress, and took 
refuge in the nearest signal-box on the railway. Whether the 
signals were neglected that night I have not been able to 
ascertain. 

Having examined this patient, whose form of mental 
disorder may well be called that of demonomania, I passed to 
the other side of the bed, and pursued my enquiries into the 
condition of the husband, who during this time had maintained 
silence, although he had been much excited in the morning, 
the wife (I should have mentioned) having been at the same 
time in a sort of stupor for many hours. 

On conversing with Mr. ——- I found him fairly calm, but 
possessed with the same delusions and hallucinations as his 
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wife. He told me he heard voices ordering him to do certain 
things. He said he believed that they had administered 
strychnia to him. THe assured me that a clerk in his business 
was a medium, and exerted an influence upon him and his 
wife. 

[t was interesting to note that, while she complained of 
entire sentences being immediately repeated, he stated that 
the latter part only of each sentence was repeated. 

With regard to the visual sense, he, like his wite, saw, as he 
said, the red sun in the room in the middle of the night. 
Since his recovery he has informed me that during this attack 
he could see with exquisite vividness the railway and the 
trains pass his house, at a distance which prevented him 
seeing them at all clearly when he was well. 

Like her, also, he suffered from hallucinations of smell, and 
was free from those of taste. 

His physical condition does not call for remark. His pulse 
was 80, his tongue moist, his temperature normal. His bowels 
were constipated. The pupils acted well to light. 

On my advising him to go into another bedroom, he said 
he did not like to do so, as the gentleman who had been 
staying with them having occupied it, there were evil spirits 
remaining there. 

These mental symptoms had manifested themselves for less 
than a week, and the malign influence of the visitor had been 
exerted for some days previously. The wife appears to have 
been the first to become affected, and, as I have already said, 
was the one to impress the husband with a belief in the reality 
of those hallucinations. 

These patients remained together, notwithstanding my 
strong recommendation that they should be separated; yet 
they improved under treatment, and eventually recovered 
after a change to the seaside; but the husband at the present 
time, although attending to business, confides to me that 
whenever he is tired, the voices return, often addressing him 
in very unparliamentary language for not listening to them ; 
but, he adds, “there is no fear of my doing so,and I do not 
admit hearing them to any one.” 

It may be open to doubt whether the following is an 
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instance of Folie a deux, or whether it was a mere coincidence 
that the symptoms of one patient resembled those of the 
other, but the case is interesting. 

A gentleman of large means became possessed of the idea 
that his food was tampered with. Labouring under this 
suspicion of poison being placed in his food, he would secrete 
a piece of bread during dinner, and when he retired to his 
study would carefully examine it. In this way his collection 
of morsels of bread was often very considerable, and on one 
occasion when his house was broken into at night, the burglars 
opened his escritoire—only to find a collection of stale bread. 
This gentleman moved in society, and frequently took the 
chair at public meetings, and very few were aware of his 
peculiar delusions. Among those who did know of them were 
the servants in the establishment, including the coachman. 
He was a highly-respectable and steady man, and loyal to the 
backbone to his master. His mind gave way without any 
shock or worry, and the form of mental disorder was that of 
suspicion of poison in his food. When called in to see him I 
could not fail to be struck with the resemblance between the 


mental symptoms of the coachman and his master, and I need 
hardly say that I should not have commented on it to any 
member of the family. But the gentleman’s own daughter 
spontaneously made the remark: “ Why he has got the same 
delusions as those which have affected papa.” In some of the 


other symptoms she also detected a resemblance. 

I repeat that this occurrence may have been only accidental, 
but at any rate I think it quite possible that, while the coach- 
man’s attack of insanity was quite independent of that of his 
master, he, when he broke down, dwelling moodily upon his 
condition, he bethought him of those delusions of poison by 
which his master had been possessed, and began to give 
credence to them, and then to suspect that he himself was the 
object of the same malign influence. 

Having observed in the last ‘ Report of the Isle of Allan 
Asylum’ the admission of a man, his wife, and their daughter 
on the same day, I wrote to the Superintendent, Dr. Richardson, 
for the particulars, and, thanks to his courtesy, 1 am able to 
give them here. 
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The father, William Cairn, admitted Feb. 26, 1886, was 70 
years of age, a farmer, and believed himself to be pursued and 
persecuted by the whole House of Keys ; that he was the owner 
of extensive property, out of which he had been kept by that 
House and the high bailiff. He asserted that mobs had been 
raised to destroy his houses and cut down his trees. He had, 
he said, been assaulted by the men who had robbed him, with 
crowbars and pickaxes; when he endeavoured to obtain redress 
of these grievances, he had been prevented by telegrams and 
ghosts. 

His wife, ten years younger, asserted that her property had 
been sold against her will; that she had telegrams from invisible 
wires to say she must hang herself in consequence; and that 
her neighbours had put blood on the door and over the house. 

The daughter of these people, admitted on the same day, 
was 26 years of age ; was silent and morose, with the exception 
of saying “ first-rate ” to enquiries about her health. Her mind, 
in fact, was too demented to allow of her entertaining the 
delusions of her parents. How long she had been affected is 
not stated, but Dr. Richardson informs me that she had 
returned home from service some time previously, and he is 
of opinion that the insane ways of her parents had much to do 
with inducing her present condition of mind. 

As to the man and his wife, the first symptoms arose about 
sixteen years ago after the loss of a little farm. They began 
to think they were entitled to property of great value, and eight 
years ago they went to London to Somerset House, to establish 
their claim, and have, their relatives say, spend “many a 
bright pound ” in their search after the imaginary wealth, 

Last year, in France, a whole family, consisting of six persons— 
the father, mother, two sons, and two daughters—were simul- 
taneously attacked with demonomania. Dr. Lapointe, who reports 
the circumstance, states that they were orderly people, economical, 
temperate, and were generally esteemed. They were, however, 
hypochondriacal, and possessed of mystical ideas. They gradually 
came to believe that they were poisoned by sorcerers; the devil 
was in their clothes; they constantly saw him. They desired to 
be freed from his presence by exorcism; they regarded themsolves 
as lost, and gave themselves up to many eccentric practices. At 
last they became dangerous, wandered about, and attacked the 
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peasants, so that it became necessary to place them in an asylum. 
At the end of a fortnight they were discharged from the asylum, 
apparently recovered. During two years they resided on the farm 
which they cultivated. Then, suddenly, the mother gave the 
signal of an attack, and the same ideas were reproduced in all the 
members of the family. It became necessary to place them once 
more in an asylum. It may be added that another member of the 
family, a son, being from home, was by this means saved from an 
attack of insanity.! 

Here is an instance of Folie a quatre, reported by an Italian 
physician. 

A woman, aged 47, was the daughter of a man who, having been 
a fuundling, devoted part of his life to trying to discover who were 
his parents. In consequence of constantly hearing her father 
speak of his mysterious origin, she began to think he must be 
descended from some one of noble birth, whose fortune she would 
some day inherit. This idea, which became an insane delusion, 
she communicated to her mother, and also a lady in whose service 
she was as femme de chambre. This lady systematised the delusion 
still further, and believed that the rich ancestor of her proiégée 
was a general in the First Empire, and that he had bequeathed a 
million francs to the hospital at Milan. Of course all the paius 
she was at, all her negotiations, ended in nothing, and all her 
statements were disputed. 

Strange to say, the principal actor in this series not only married, 
but succeeded in conveying the delusion to her husband. Thus four 
persons were all inoculated with the same ideas, and, as might be 
expected, these were followed by hallucinations and suspicions of 
poison. In vain were they separated ; they remain insane at the 
present time.” 

When two lovers agree to commit suicide tugether, we may 
perhaps be in doubt whether they are, strictly speaking, insane. 
Still the fact serves clearly to illustrate the influence exerted 
by one mind over another in regard to a morbid train of ideas, 
and ideas of sufficient force and intensity to occasion desperate 
deeds. The following cases of simultaneous suicide, not of 


lovers, may be fairly regarded as illustrations of Volie @ deux: 


In May last, two young ladies of Munich, the Baronesses Anna 


and Louisa Guttenburg, aged respectively 26 and 23, committed 


1 ¢ Annales Médico-psychologiques,’ November, 1886. 
2“ Archivio Italiano per le malatie nervose,” &e., xxi. fase. 5 and 6. 
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suicide by drowning themselves in the Stamnberg Lake, on the 
identical spot where the King of Bavaria was found dead eleven 
months before. It is stated that they had held many melancholy 
conversations on the tragical fate of the King, and repeatedly 
went to the Lake in order to throw flowers into his watery grave. 
At last they gave way to the impulse of following the King’s 
example, and taking a boat to the spot, which is close to the shore, 
they dropped silently into the water. Next morning, when the 
missing boat roused suspicions, a search was made, and they were 
found in the soft clay, firmly clasped in each other’s arms, They 
were both pretty, highly cultivated, and rich.* 


I think that a tragedy which occurred recently in Vienna 
may be properly placed under this division. 


A lady lost her husband some years ago. She then begged an 
elder unmarried sister to live with her. In the course of time, the 
grief of the widow turned her head, and she became quite insane 
and was placed in an asylum. Up to this point of the history we 
have not an example of Folie & deux. It was the grief of the widow 
upset the sister’s mind. Whether they belonged to an insane 
family is not stated. But now comes the portion of the story 
which bears on the subject of my paper. Last Christmas the 
insane sister was discharged from the asylum, recovered. The 
result was, that after her return to her widowed sister she not only 
relapsed, but infected her sister, and at length they resolved to 
commit suicide. They took a cab and drove to the foot of the 
Keehienberg, where it rises abruptly from the Danube. Having 
dismissed the cab, they were seen sauntering along the bank of 
the river. Shortly after, a railway guard saw a female figure 
floating on the water. Having taken a boat, he succeeded in 
getting the body out. He then discovered that a second. woman 
was fastened with cords to the back of the first. The woman at 
the top was the insane sister, and was restored to consciousness 
after a short time, and recovered. ‘The other sister—the widow— 
was dead. While this was being ascertained, the sister who had 
been saved ran to the river and threw herself in again, but was 
again rescued. She was sent back to the asylum, from which she 
had probably been too soon discharged. 


Having given striking examples of the first class of cases 


in which contagious sympathy exerts a great influence, | 
proceed to give an illustration of the second class of cases, those, 


3 * Daily News,’ May 15, 1887 
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namely, in which an insane patient caused the attack of 
insanity in another from shock, or strain. 

I was consulted about a married lady in consequence of her 
having become mentally deranged, the form of the disorder 
being melancholia with suicidal tendencies. The birth of a 
child—the first—and a good deal of domestic anxiety appeared 
to be the causes of the attack. 

A sister of this lady was summoned by a telegraph to join 
her. She had attended her in her confinement, was not in 
strong health, and was somewhat unnerved, as was but natural, 
by being sent for to her sister on account of illness. She was 
by nature quiet and undemonstrative, and did not betray any 
undue emotion ; so that the patient’s husband had certainly no 
idea of there being anything the matter with her when she 
came toscee her sister. She arrived on a Tuesday ; she was alone 
with her till the Friday. Then a mutual friend went over by 
, the visitor, shortly said, * I 





accident to see them, and Miss 
must go home at once, or I shall go mad.” A medical friend 
attributes this to the shock of finding her sister insane, 

She left the same day, travelling home alone. The mutual 
friend, finding her quite as insane as the patient, was 
very uneasy at her making the journey by herself. From 
the time she reached home she was in a state of extreme 
mental depression, becoming at last much worse than her 
sister. About two months later she made a serious attempt 
on her life, by cutting her throat with a razor. She was then 
removed to an asylum, and for several months was not expected 
to live. She was ill for at least a year, rarely uttering a 
word and profoundly depressed. Recovery followed, and she 
has remained well. 

The sister who was first attacked, and was my patient, never 
passed into so bad a state, and it was not necessary to place 
her in an asylum. She recovered perfectly. 

In regard to these cases (those in which visiting, nursing, or 
taking charge of an insane patient induces a_ prejudicial 
mental effect) it is of course difficult, if not impossible, to 
decide how much is due to imitation and sympathy, and 
how much to the mere strain from constant attention to the 


patient. It is remarkable that attendants in asylums do not 
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break down mentally oftener than they do. Indeed, seeing 
that some attendants are bound to become insane whether 
attendants or not, I think the fact that attacks of insanity in 
this service do not attract special notice is a proof that the 
contagion of insanity is somewhat rare. 

Without pretending to accurately determine, in the following 
case, how much was due to mere companionship and how much 
to the responsibility of having charge of the patient, I think it 
is worth mentioning in this connection. 

Miss , a young lady acting as constant companion to 
a patient of mine in lodgings for a period of some months, 
became the subject of mental symptoms herself. The patient 
had delusions, but her companion became simply depressed 
and hypochondriacal, without any delusions. She went into 
a medical man’s house, and becoming worse, desired to be 
admitted into an asylum. I do not think there was any trans- 
ference, in this case, of insane ideas from the patient to her 
companion, but that the care of the case was the real cause in 





a lady who was predisposed. 

In a very sad case about which I have been recently 
consulted, I have no doubt of the influence exerted by an 
attack of insanity in a lady upon her sister who was with her 
at the time. The latter felt the shock of the event deeply, 
called in question the necessity of placing her sister in an 
asylum, and became alienated from other members of the 
family. She could not sleep, and was unable to pursue her 
avocations. A near relative had previously been insane, but 
there was no evidence of heredity. 

My third class comprises cases in which two or more persons 
become insane simultaneously from the same cause. 

The most familiar illustration of this class is the effect 
produced by the Revivalist. The immediate excitement, and 
even the hysterical convulsions induced, are conditions which 
xannot be ignored in their bearing upon the influence which 
may be exerted by that rapid spread of sympathetic feeling 
which we recognise as epidemic in our own days, as well as in 
the Middle Ages, although they may pass off without consti- 
tuting actual insanity, But the effects are sometimes, un- 
fortunately, permanent, and constitute then striking examples 

VOL. X. 25 
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of Folie & deux or a larger number. I shall not occupy space 
in bringing forward cases falling under this category, but 
proceed to the 

Fourth class of cases, those namely, in which one insane 
patient infects another lunatic with his or her delusions, That 
this is a much rarer event than one might have expected 
will be admitted by any one who has endeavoured to collect 
examples. Laségue regarded this occurrence as very rare. 
However, such cases do from time to time occur, and I will 
briefly cite one or rather two I have seen in Bethlem Hospital, 
which were under Dr. Savage’s care. 

Mrs. 8. was admitted into the hospital on March last, 
labouring under delusions, the most prominent being that 
she was infected with syphilis, which, by her touch, had in- 
fected all others, far and near, even her most gracious Majesty. 
No evidence of syphilis could be obtained. 

When in the hospital she was depressed, and talked freely 
about her delusion. She was frequently with Mrs. A., a patient 
in the same ward, and after awhile it was found that the 
latter was possessed of the same delusion in regard to herself. 
On the 18th of June last I specially questioned her on this 
point, and found that she fully believed herself to be labouring 
under syphilis. She interpreted some tonsillitis, which she had, 
to be a syphilitic sore throat, and referred to other symptoms 
also as being due to the same cause. I could not make out 
that she thought the other patient had infected her. It 
appeared that she had simply adopted her delusion. I may add 
that, on her admission, she was labouring under great mental 
depression and intense suicidal tendency, and had auditory 
hallucinations. 

Although cases of this kind undoubtedly occur occasionally, 


the general disposition of the insane is to hold tenaciously to 


their own delusions, and to smile at the delusions of their 
comrades in disease. 
The fifth and last class has reference to the insanity of twins. 
[ saw an example in the York Asylum, some years ago, of 
twins in a state of acute mania at the same time, but I cannot 
recall the particulars. There have been some marked cases at 
Bethlem Hospital in which a very similar course has been run 
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by twins. It really seemed as if there was a sort of sympathy 
between them, or perhaps it would be more correct to say, that 
two constitutions having originated and been built up at the 
same time, and under precisely the same circumstances, they 
were so nearly identical that the exciting causes of insanity 
produced, when operating upon them, the same result. The 
coincidence was curious, that such causes should happen to 
come into operation at the same time. 

There is now a man in Bethlem in an advanced condition of 
general paralysis, whose twin brother has been under Dr. 
Clouston, at the Moningside Asylum, as a general paralytic. 
There was not a long period between the invasion of the 
attacks in each. Dr. Clouston’s patient is dead, Dr. Savage’s 
is in the third stage of the disease.’ 

Some time ago there were twin sisters in Bethlem, whose 
histories ran a singularly parallel course, although not to- 
gether. 

There were admitted in March, 1880, into the. Southern 
Counties Asylum, Dumfries, twin sisters, Eliza and Isabella 
Scott. I have obtained from Dr. Rutherford copies of the 
certificates. Unfortunately the other particulars are extremely 
scant. ‘They closely resembled one another; were 23 years of 
age, single, and domestic servants. No other members of the 
family had been insane. The attack dated in both from the 
same day—ten weeks before admission. Both are stated to 
have had a previous attack of insanity, and also at the same 
period, viz. when they were 19. 

The cause was not known. 

They were suicidal, and dangerous to others. Eliza was 
suspicious of being poisoned, and had delusions about her 
friends. Isabella refused her food. Both were ina state of 
great excitement and incoherence. Isabella alternated between 
frenzy and depression. 

Eliza’s excitement passed away in about a week, and she was 
discharged, recovered, in rather less than two months. 

Isabella did not recover so quickly, but she was discharged, 
recovered, in about nine months. She subsequently married ; 
her recovery was apparently complete. 


lhe patient has died since this was written 
~» E ») 
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To these cases I would add a few observations. Under 
whatever head the cases may fall, it is important in studying 
them to have in mind these among other questions :— 

(a) Are the patients members of the same family ? 

(b) Is there an insane inheritance, or, if not, is the patient, 
who appears to be the passive subject or parasite, distinctly 
neurotic? The question of predisposition is, for obvious 
reasons, highly important. 

(ec) How soon after A. and B. met did B. manifest mental 
disorder ? 

(d) How long did they continue to associate ? 

(e) To what extent did the passive subject develop 
symptoms identical with those of the active agent ? 

(f) Were they separated, and if so, what was the after- 
history of the patients, more especially that of the passive 
subject ? 

Conclusions :— 

(1.) I think that experience shows, that the influence of the 
insane upon the sane is very exceptional, except under certain 
conditions, which can be laid down with tolerable accuracy. 

(2.) As an almost universal rule, those who become insane in 


consequence of association with the insane, are neurotic or 
somewhat feeble-minded. 

(3.) More women become affected than men. 

(4.) It is more likely that an insane person able to pass 
muster, as being in the possession of his intellect, should in- 
fluence another in the direction of his delusions than if he is 


outrageously insane. There must be some method in his 
madness. 

(5.) The most common form which cases of communicated 
mental disorder assume is that of delusion, and especially 
delusion of persecution, or of being entitled to property of 
which they are defrauded by their enemies. Acute mania, 
profound melancholia and dementia are not likely to com- 
municate themselves. If they exert a prejudicial effect, it is by 
the distress these conditions cause in the minds of near relatives. 

(6.) A young person is more likely to adopt the delusions of 
an older person than vice versd, especially if the latter be a 
relative with whom they have grown up from infancy. 
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(7.) It simplifies the comprehension of this affection, to start 
from the acknowledged influence which a sane person may 
exert upon another sane person. It is not a long road from 
this to the acceptance of a plausible delusion, impressed upon 
the hearer with all the force of conviction and the vividness of 
a vital truth. 

(8.) It is not easy to determine to what extent the person who 
is the second to become insane, affects in his turn the mental 
condition of the primary agent. My own cases do not clearly 
point to this action, but there have been instances in which 
this has occurred ; the result being that the first lunatic has 
modified his delusions in some measure, and the copartnership, 
so to speak, in mental disorder, presents a more plausible 
aspect of the original delusion. 

(9.) Is it possible that those who are frequently with the 
insane become more irritable than they otherwise would have 
been, without being actually insane? ‘This has been asserted 
by a French physician, but I am not prepared to support it. 

I would say, in conclusion, that the subject I have discussed, 
is one of practical importance as well as curious interest. 

We ought to be alive to the considerable danger of one 
member of a family who becomes insane endangering the 
mental health of another member of the family. I should 
discourage a sister nursing for long an insane sister, though I 
have a patient at present who is to a large extent nursed by 
her three sisters, and this in a family where a brother has been 
under my care, and a sister and the mother have been insane. 

Their devotion is, however, so great, that they do not like to 
leave their sister in the hands of strangers. 

Again, I think that we should discourage susceptible young 
women, and especially hysterical ones, from associating with 
persons having delusions, or even entertaining wild eccentric 
notions short of insane delusions. 

Lastly, when such cases fall under our treatment, there 
can be no difference of opinion as to the importance of 
separating promptly the patients who are affected, and of 
changing the scene completely. The passive agent—the 
parasitic growth—will probably gradually recover in a fresh 
and more wholesome environment. 
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THE GROUPING OF THE CRANIAL NERVES. 
BY ALEX. HILL, M.A., M.D. 
Fellow of Downing College, Cambridge. 


THE key to the arrangement of the nuclei of the nerves 
of the spinal cord is to be found in their segmental suc- 
cession. I believe that the recognition of this anatomical 
fact is due to the late Professor Aeby. It has long been a 
favourite physiological axiom of Ludwig’s, under whose 
direction various researches into the segmentation of the 


spinal cord have been carried out. 
In my lectures as Hunterian Professor in 1885, I attempted 


to apply this principle to the brain, and to check the observa- 
tions hitherto made as to the position in the cerebral axis of the 
nuclei of the several cranial nerves by a consideration of the 
distribution of these nerves in the segments of which the head 
is composed, It appears to me that this matter is of the 
greatest importance to neurologists, for a proper understanding 
of the constitution of the lower parts of the brain is impossible 
without a knowledge of the plan of segmentation of the head. 
On the other hand, the determination, by those who make a 
special study of the brain, of the position in it of the nerve 
nuclei, ought to throw light upon the difficult morphological 
problem of the segmentation of the head. 

In all attempts at determining the lines of division between 
the segments of the head the cranial nerves have played a 
prominent part, and rightly, for no other constituents of 
the body so long retain traces of their origin. Nerves 
are the aristocrats among the organs, adhering with greater 
pertinacity than the rest to their traditional course and 
constitution. To a certain extent, no doubt, this is due to the 
fact that the nervous system is the first part of the body to be 
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developed, and obtains ontogenetically as phylogenetically to 
a certain degree of structural differentiation, before the modi- 
fied organs for the control of which it exists, put in an appear- 
ance. A muscle is altered in form to meet the requirements 
of a change in occupation. The blood-vessels which supply 
the muscles adopt the course most suitable for providing for 
the nutrition of the muscle in the altered position in which 
they find it at the time of their development. The nerve, 
however, is formed before the muscles, and strikes out conse- 
quently for the original situation of its muscles for genera- 
tions after this has been changed. Hence it comes about, 
that while muscles and the bones which support them lose 
their metameric significance, the nerves preserve the records 
of the animal’s ancestry. 

It occurred to me some ten years ago that, since the nerves 
are outgrowths of a central system, their nuclei of origin 
within this system ought to exhibit a metamerism more 
marked than even that of the nerve trunks. I failed to 
classify them, however, because, following in the footsteps ot 
all the morphologists who had up to that time dealt with this 
question, I expected to find a division of nerve roots into two 
series (sensory and motor, or dorsal and ventral) only, of 
which of course in the case of the cranial nerves, one series 
might be incomplete. Trying, however, to account for the 
apparently eccentric origin and distribution of the spinal 
accessory nerve, I realised that all the way down the cord, the 
columns of cells which belong to the anterior and lateral 
horns are so distinct as to belong evidently to nerve fibres 
supplying different groups of muscles. 

The distinction between anterior and lateral horns is more 
obvious in the foetus than it is in the adult. What may be 
the morphological division of the muscles into two groups 
with which this is correlated it is at present difficult to say. 
In the course of their growth the muscles exhibit an arrange- 
ment into somatic and splanchnic, as well as into dorso-lateral 
and ventro-lateral groups. It is better perhaps, in the present 
paper, not to attempt to decide to which of these systematic 
urrangements the division of the motor cells im the cord inte 


anterior and lateral horns belongs. It suffices that the dis- 
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tinction is all the way down the cord (except perhaps in the 
lumbar and cervical enlargements, where the number of cells 
in each horn being great, the two regions become confluent), 
so clear that it is impossible to doubt, that the anterior nerve 
roots as they leave the cord contain two sets of fibres of 
different origin and destination. 

In the cervical region the fibres from the lateral horn 
constitute a separate nerve, the spinal accessory. In other 
words, the cervical cord gives exit to anterior and lateral root- 
tibres, as well as entrance to the fibres of posterior roots. 

This greatly simplifies the problem of metamerism. Up to 
this time morphologists looked upon all motor nerve-roots as 
of equal importance. Each cranial motor nerve was regarded 
as the homologue of a spinal ventral or motor root. A con- 
sideration of the arrangement initiated by the spinal accessory 
nerve teaches us, that it takes two motor cranial roots to equal 
one spinal ventral root, for in their exit from the spinal cord, 
except its cervical region, the fibres derived from the anterior 
and lateral horns run together. Not so the nerves which issue 
from the axis of the brain. In this part the separation between 
the anterior horn and its nerves, viz. the hypoglossal, abducens 
and motor-oculi, and the lateral horns and its nerves, the spinal 
accessory, facial and motor division of the fifth is distinct and 
easy to recognise. 

At the time when [ came to this conclusion, I was not 
acquainted with Van Wijhe’s paper,’ in which he puts the 
matter upon an infinitely better footing than any observations 
in adult anatomy could do, by tracing the origin of the 
muscles of the head to two distinct mesodermiec sources, the 
“somites ” and the “ lateral plates,” for which different groups 
of nerves are destined. My argument amounted to nothing 
more than bringing the known facts of adult anatomy to bear 
upon the question of cephalic segmentation. Van Wijhe’s 
researches are referred to in the paper of Gegenbaur, which 
forms the excuse for this article. It will be noticed that 
Gegenbaur finds difficulties in the way of accepting the 


1 «Ueber die Mesodermsegmenter und dic Entwicklung der Nerven des 


Selachierko; fes. (Natnuurh Verhandelingen Noninkl. Academie {insterdam 


Deel xxii., 1882, Sep.) 
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complete homology of the third, fourth, and sixth nerves, which 
according to Van Wijhe belong to the first three somites 






respectively. 
Secondly.—Gaskell’s researches have shown that throughout 





the cerebro-spinal system we have also to reckon with a visceral 






root, which, as a rule, accompanies the anterior motor root, but 





> 


in the ease of the vagus and pars intermedia constitutes an 





almost pure nerve, leaving the system in company with the 





lateral motor and sensory roots. 






Adding to the sensory root the three motor ones thus 






determined, we find that when we attempt to homologise cranial 






and spinal nerves, we must take four of the former to equal 






1.—GrRovUPING OF NERVE 
Roors In THE CoRD 


Fic. 









1. anterior; 2. lateral; 3. vis- Fig, 2.—Uinouprnc OF Nerve Roors in THI 
ceral; 4. dorsal; a. anterior MEDULLA. 
horny; b. lateral horny; e. 
Clarke’s column; d. subs. ge- References as in Fig. 1 (ce. ¢ larke’s column 
latinosa Rolandi is now swollen out into vagus nucleus). 






one of the latter, since in the head the union of sensory and 





motor fibres does not take place just outside the central 






nervous system as it does in the spinal cord. 
Charles Bell classitied nerve roots in two divisions—dorsal 





or sensory, and ventral or motor.’ I might speak of my 





1 Bell also observed that, while certain cranial nerves, nam ly the hy} oclossal, 





duee and motor oculi, follow the same line of originas the motor roots of th 


spinal nerves, the reqular nerves, as he termed them, the rest of the cranial nerves 














426 THE GROUPING OF THE CRANIAL NERVES. 


classification as based upon the FOUR-ROOT THEORY, for 
I believe that each spinal nerve contains four sets of fibres, 
which in the case of the cranial nerves are more or less 
discrete. 

Thirdly.—It is curious to notice the way in which the roots of 
the spinal accessory nerve, which has already divorced itself 
from the anterior motor nerve, the usual companion of a lateral 
motor root, gradually incline across the lateral column to join 
at the upper part of the medulla with the vagus and the 
glossopharyngeal. The nucleus of the vagus was recognised 
by Ross as the upper end of Clarke’s column. The nerve 
arising from it no longer takes its exit in company with the 
anterior motor root, but with the posterior and the lateral motor. 
The change in grouping is shown at a glance in the accom- 


are irregular in their situation on the brain. The fifth nerve he rightly regarded 
as the sensory nerve of the head, but the remaining nerves, fourth, seventh 
glossopharyngeal, par vagum and spinal accessory, he considered as forming, 
with the “external respiratory ” and phrenic, a group superadded to the regular 
nerves on account of their having a common function—namely, respiration. 
Dr. Gaskell, in a paper published some nine months after mine (‘Journal of 
Physiology,’ 1886, vol. vii. p. 1), gives to Bell the credit of not only discovering 
the division of nerve roots into sensory and motor, but also of recognizing the 
third great division of cranial nerves. This is very patriotic of Dr. Gaskell, and 
at the same time to a certain extent, from his point of view, justifiable; for 
Gaskell not only recognises the division of the cranial nerves (as given in my 
paper) into somatic motor (going to the muscles of the somites) and sensory ; 
lateral motor (going to the muscles derived from the laterai plates) and visceral ; 
but further subdivides the latter into efferent nerves going to visceral muscles, 
&c., and afferent nerves from hypoblastic surfaces (the glossopharyngeal and part 
of vagus). If the fourth and phrenic are taken out of Bell’s list and the motor 
part of the fifth added to it, his respiratory group of nerves agrees with Gaskell’s 
“gplanchnic” group. In other words, the nerves which Bell observed to arise 
regularly from the base of the brain belong to the dorsal sections of the c« phalic 
segments, the nerves which he classed as irregular to the ventral sections. 
Instead, however, of nerves of respiration, Gaskell would call them the nerves 
supplying motion and sensation to the viscera and to the arches by which the 
viscera are supported. . 

No one can read Charles Bell’s writings on the subject (* Anatomy of the 
Human Body,’ vol. ii. p. 373) without seeing that, far from having any such 
morphological classification in his mind, he was attempting to obtain anatomical 
data for a most untenable theory as to the functions of the body. Gaskell’s 
scheme includes all that is contained in mine, and at the same time goes beyond 
it in what has a most plausible appearance of being the right direction. Until 
further morphological data are obtained, however, it seems hardly desirable to 
discuss its probability. : 
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panying woodcuts. In Fig. 1 these nerves are seen to leave 
the spinal cord between its anterior and lateral column, although 
the dotted line indicates that in the cervical region the spinal 
accessory runs out alone through the lateral column. Fig. 2 
shows one nerve only, the hypoglossal, leaving the medulla 
between its anterior pyramids and lateral column (olive), while 
three nerves come out between the olive and restiform body. 


In reading the accompanying abstract of Gegenbaur’s paper, 
it will be observed that the nerves of the organs of special sense 
receive a very varied treatment at the hands of anatomists. 
The olfactory optic and auditory nerves are regarded as either 
segmental nerves, or branches of segmental nerves, or nerves 
sui generis, and therefore out of the discussion. 

The organs of special sense are looked upon as either inde- 
pendent gill clefts, or formed in connection with gill clefts, 
or even formed out of gill clefts. Or again, of the three organs 
one is regarded as having a different origin, and its nerve 
therefore a different homological value from the others. To 
the writer of this paper it has always seemed necessary that 
the nose, the eye, and the ear, should be treated alike. It 
seems highly probable that these organs are the only three 
left out of a complete series of segmental sense-organs which 
at one time existed, and that the relation of each of them to 
the central nervous system depends upon the period at which 
it specialised and became consolidated into its permanent 
form. 

The uncertainty of morphologists as to the light in which 
the organs of special sense are to be viewed is due, as it seems 
to me, to a complete misapprehension as to their relation to 
the central nervous system. 

It can be most easily proved, although the quoting of 
examples and references would make this paper too long, that 
the central nervous system was in the first instance deposited 
in the neighbourhood of the sense organs, and subsequently 
withdrawn to a common central ground for safety and con- 
venience of exchange of impulses. In the first instance, the 
central nervous system consisted of detached clumps of gan- 
glionic matter at the bases of the sense organs. Then the 
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clumps were connected together by commissures. Finally, 
clumps and commissures were withdrawn to a central situation. 
In the case of the first two sense organs, specialisation had 
advanced so far at the time when centralisation of the nervous 
system set in, that elements which in all the posterior seg- 
ments are withdrawn into the central nervous system, retain 
their original position at the base of the nose and eye. 

It is very likely, however, that the spinal ganglia mark the 
position of vanished sense organs, and that the fundamentally 
bipolar cells of which they are composed are portions of the 
ganglionic matter which at one time lay beneath the sense 
organs. 

In the retina we find three kinds of nervous element, minute 
bipolar cells (nuclear layer), plexus (inner molecular layer), 
and multipolar cells. The olfactory bulb consists, as I have 
elsewhere shown,! of the same three sets of elements. I am 
of opinion that the cells of the spinal ganglia are the direct 
homologues of the bipolar cells of the retina and olfactory bulb, 
while the other layers of these two organs are in the case of 
posterior segments withdrawn into the cerebro-spinal axis. 

Undoubtedly the nerves of special sense are of segmental 
value inasmuch as it is unlikely that any single metamer 
contained more than one sense organ, although, as Gegenbaur 
most forcibly shows, this had no necessary connection with a 
visceral cleft; but whether it was a branch of the general 
cutaneous sensory nerve, or, as is more likely, the sensory nerve, 
a branch of it, we have no evidence to show. 

It is possible that the part of the head in which the nose 
and eye are situated obtained its form at a period prior to the 
existence of any such metamerism as the visceral clefts and 
arches indicate, 


?* Plan of Central Nervous System.’ Cambridge: Deighton & Bell, 1885. 








ON THE RELATION OF THE CENTRAL NERVOUS 
SYSTEM TO THE ALIMENTARY CANAL.—A Srupy 


IN EVOLUTION. 





BY J. BLAND SUTTON, F.R.C.S. 
Hunterian Professor, Royal College of Surgeons, Assistant-Surgeon to the Middlesex 
Hospital. 
For many months I have been closely engaged in studying 
the pathological anatomy of spina bifida. During the time 
my attention was directed to this matter, Prof. von Reck- 
linghausen published an interesting and elaborate memoir on 
Spina Bifida in Virchow’s ‘ Archiv,’ Bd. 106, 1886. Not the 
least important part in that painstaking piece of work, is the 
section which deals with specimens illustrating the frequent 
association of certain forms of spina bifida (especially the 
form known as syringo-myelocele) with defects in the alimen- 
tary canal, such as umbilical hernia, atresia ani, and so forth. 

Still more recently I have been engaged in studying the 
curious condition of the spine known as spina bifida occulta, 
and whilst still fresh from that study, a very remarkable 
foetus came under my notice, which suggested still further 
inquiry. The foetus in question will be fully deseribed in 
the ‘Transactions of the Pathological Society, 1888; it may 
be briefly stated here that it was the subject of spina bifida 
occulta in the lower lumbar region. Associated with this 
defect was, among other things, an imperforated pharynx, a 
communication between the cesophagus and trachea, atrophy 
of the vermiform appendix and imperforate rectum. 

The conclusions to which I have arrived from an investi- 
gation of this material, as well as a careful consideration of the 
embryological history of the cord and alimentary canal, are, 
[ venture to think, of some degree of novelty and interest, 
and will be embodied in this paper. 
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Invertebrates are distinguished from vertebrates, not only 
in the absence of anything resembling a vertebrate column, 
but in the non-possession of any structure resembling a 
spinal cord. To my mind it is clear that the cord must be 
regarded as primary to the column, that is to say, the cord 
was first evolved, but the vertebra are of secondary and much 
later development. 

Of recent years embryologists lave brought to light some 
very remarkable facts relating to the connection of the 
alimentary canal and the spinal cord, and these facts have 
become so well established that at the outset of my argument I 
shall be able to put before you a diagram illustrative of the 
fundamental arrangement of the alimentary tract, from which 
the vertebrates of the present day inherit theirs. 

The spinal cord, as is well known, is formed by the 
coalescence of the medullary folds on the dorsal aspect of 
the notochord. The body walls are formed by the coalescence 
of the somatopleure of each side on the ventral aspect of the 
notochord. Early in embryonic life a layer, the splanchno- 
pleure, is detached from the inner aspect of the somato- 
pleure to form the walls of the gut, by a median ventral 
coalescence. The outer layers of the ventral lamine form 
the body wall and are continuous with the outer layers of the 
medullary folds, which in like manner give rise to the 
cutaneous investment on the dorsal aspect of the embryo. 

Each lamina which helps to form the cord and gut respec- 
tively is lined by columnar epithelium. Although in higher 
types the cells lining the canal of the cord are ciliated, 
whereas those in the gut are simple, nevertheless it is not 
difficult to find instances among vertebrates of ciliated cells 
in the digestive tract. It is a fact of some significance that, 
so far as embryological knowledge extends, no organ save 
the gut and the cord is formed by the union of lateral plates. 

The valuable researches of Kowaleysky on Ascidians, 
demonstrating the connection between the central canal of 
the cord and the gut, around the caudal end of the notochord 
by means of the neurenteric canal, has since been extended 
to vertebrata in general, including man, by such competent 
observers as Kélliker, His, Balfour, Goette, Heape, and others. 
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A survey of the evidence enables us to represent the 
primitive alimentary canal as a U-shaped tube lined with a 
continuous columnar epithelium. Each limb ends at its 
cephalic extremity in a cul-de-sac. The ventral segment of 
the tube is widely open to the yolk sac. Occupying the 
flexure of the tube is the notochord and subnotochordal rod. 


Fig. 1. 





Fic. 1.—Tue Emsryontc ConDITION OF THE ALIMENTARY CANAL AND CENTRAL 
Nervous System or A MAMMAL. 


N. Spinal cord. wN.c. Neurenteric canal. v. Intestine. M. Vitelline duct, 
y. The yolk sac. cu. Notochord. x. Subnotochordal rod. 
Fic. 2.—A DIAGRAM TO REPRESENT THE StuBseQuENT MopIFICATION OF THE GUT. 

s. Stomodeum. x. The pouch of Rathké. 1. The diverticulum for the 

lungs. m. The vitelline duct (Meckel’s diverticulum). G. Cloaca., a. Allan- 
tois. Pp. Proctodeum. * Luschka’s gland, the persistent remnant of the 
post-anal gut. 

The subsequent events in the ontogeny of these structures 
is interesting. The limb connected with the yolk sac may, 
for convenience, be divided into two sections—the fore and 
hind gut. The anterior end of the fore gut becomes connected 
with the exterior by an epiblastic involution—the stomodzum, 
which not only opens up the cephalic end of the gut, but has 
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close relationship with the cephalic end of the dorsal or neural 
tube by a diverticulum, the pouch of Rathké, which comes 
into union with the infundibular diverticulum from the 
primary encephalic vesicle. The coalescence of the stomo- 
deum and fore gut results in the establishment of a commu- 
nication between the pharynx and cesophagus. 

An involution next appears in the caudal region—the proc- 
todeum—which coalesces with the tube and establishes a 
nether opening—the anus. ‘The remaining section of the 
primary tube on the ventral aspect of the notochord is known 
as the post-anal gut, represented in the adult by Luschka’s 
gland, whilst the segment joining the ventral and dorsal 
portions of this primary tube is the neurenteric passage. All 
that portion of the tube on the dorsal aspect of the notochord 
anterior to the neurenteric passage becomes converted into 
spinal cord and brain. 

Not only are the dorsal and ventral segments of the tube in 
connection by the neurenteric passage, but they are intimately 
associated in a way that is of some importance in support of 
my contention. 

Occupying the flexure of the tubes is a chain of sym- 
pathetic ganglia which distribute branches to the ventral and 
dorsal sections of the tube. Those on the ventral portion of 
the tube ramify in the walls of the bowel, and are provided 
with intrinsic ganglia. These nerve plexuses are later re- 
cognised by the names of Auerbach and Meissner. Those 
distributed to the dorsal tube, ramify in its substance, and join 
with groups of nerve cells contained in the thickness of its 
walls, which constitute the essential elements of the grey 
matter of the cord. 


A full and careful consideration of the facts briefly narrated 
in the preceding pages, has served to convince me that 
the spinal cord and brain of vertebrata have been evolved from 
what was originally a section of the alimentary canal. In 
other words, the central nervous system is a modified piece of 
bowel. 

For convenience, the evidence in support of the view may 
be arranged in a series of paragraphs :— 
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1. The original continuity of the lumen of the gut and 
spinal cord. 

2. The similarity in their mode of development and corre- 
spondence in point of time. 

3. The relation of the lateral ganglia (sympathetic) to the 
walls of the gut and its intrinsic ganglia and to the ganglia 
(grey matter) of the cord respectively. 

4. Each tube, the nervous and digestive, is protected by a 
serous membrane—in the one case the arachnoid, in the other, 
the pleuroperitoneal membrane. 

5. In lower vertebrate forms the spinal cord is relatively 
larger than in man: in batrachians it much exceeds the brain 


in weight. 


Fic, 3—A CompinaTION OF SYRINGO-MYELOCELE AND MENINGOCELE—SYRINGO- 
MYELO-MENINGOCELE. (After Clutton, ‘Trans. Clin. Soc.,’ vol. xix.) 


6. The association of certain malformations of the central 
canal of the spinal cord, especially syringo-myelocele and 


syringo-meningomyelocele, with malformations of the alimentary 


eanal. 


The last statement is of exceptional interest. Not long 
since, in dealing with certain forms of cysts, 1 ventured to 
state that, although we were absolutely in the dark concerning 

VOL. X. 2F 
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the significance of the central canal of the cord, nevertheless, 
it was justifiable to regard it as an obsolete canal, that is to 
say, one that was functional in the ancestors of the present 
vertebrata, because, like such passages in general, it was 
extremely prone to take on cystic dilatation. 

The general statement of the argument has not been over- 
burdened with facts, my object being not to obscure the con- 
ception. Strange as it may seem to look upon the central 


nervous system as a piece of modified bowel, the metamor- 
phosis is not more remarkable than many others that could be 


mentioned. 

Many who suggest modes of evolutions are always most 
anxious to indicate particular roads along which the modifica- 
tion may be supposed to have travelled. If it were necessary, 
suggestions could easily be made on this head, but it would 
not advance my argument one jot. 

Speculations of this character are rare in pathological 
science ; nevertheless, they are as fascinating, and perhaps may 
be as useful, in this as in any other department of biology. If 
employed judiciously, they may afford guidance of no mean 
value, provided those who advance such views do not attach to 
them a concrete value. Pathology, I am sure, can be of 
service to biology, and general views may be suggested by a 
study of morbid, as well as by the consideration of normal 
anatomy. 

Finally, it is by such methods as these that we may hope to 
found a satisfactory classification of many pathological con- 
ditions which, at the present time, are, for the most part, 
arranged in a vague, arbitrary, and meaningless fashion. 





ON A READY METHOD OF PREPARING LARGE 
SECTIONS OF THE BRAIN. 


BY BYROM BRAMWELL, M.D., F.R.C.P. (EDINBURGH). 


‘ue position and extent of tumours and other lesions situated 
in the interior of the brain are perhaps most accurately 
determined by cu‘ting the organ into a series of transverse- 
vertical or longitudinal-vertical sections, after the parts have 
been fixed in position by some hardening agency. 

The preliminary hardening is best effected by injecting the 
brain, as a whole, with Miiller’s fluid—a method which was, I 
believe, first recommended by Professor D. J. Hamilton, of 
Aberdeen. 

With the object of facilitating the process of injection and 
allowing the fluid to distribute itself equally and evenly 
throughout the whole brain tissue, I am in the habit of using 
an ordinary stomach-pump syringe, and a “ distributer” (see 
Figs. 1 & 2, pp. 436, 437), from which tubes pass to the four 
great nutrient arteries (vertebrals and common carotids). 

Each of these tubes is attached to a canula (see Fig. 2, a), 
which is firmly tied into the artery. In order that this 
attachment may be easily made, it is necessary, in re- 
moving the brain, to see that the vessels are cut as long as 
possible. The canula should be attached to its tube before 
being tied into the vessel ; and all four tubes should be tied 
into the arteries before they are attached to the distributer. 

Before proceeding with the injection, I find it advisable to 
place the brain in a large wide-mouthed jar filled with Miller's 
fluid. The fluid in which the brain is immersed should be 


changed (by means of the syringe-syphonarrangement described 
below) and the brain reinjected on the following day. After 
an interval of two days the process should be repeated ; and a 
ow @ 
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further injection may be made later, if it is thought desirable. 
The fluid in which the brain is immersed should be changed at 
least four times. 

At the end of a month or six weeks, the organ is sufficiently 
hard to be cut into sections. 

In those cases in which it is necessary or desirable to cut 
into and examine the brain in the fresh condition, the organ 
should be cut into a series of thick transverse-vertical sections, 


Fic. 1—INJECTION APPARATUS DESCRIBED IN THE TEXT. 


The letter 1 points to the syringe; L, to the supply tube of the syringe ; 
K to the discharge tube, by which the fluid is conveyed to the distributer 
m, and thence to the four great vessels (vertebrals and common carotid 
arteries). 


The jar shown in the figure is not, of course, that described in the text 
for holding the brain during the process of hardening. 
each section measuring from two to two and a half inches in 
thickness. 

After the sections have been carefully examined, and any 
morbid appearances described and noted, each section is placed 
in a flat shallow jar (large enough and deep enough to hold 
it easily) which is then filled up with Miiller’s fluid; the 


jar (the edge of which is ground flat for the purpose) is then 


covered with a glass plate, and the preparation set aside until 


the following day. 
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The Miiller’s fluid should be changed, and the section turned 
daily, for at least ten days. 

In order to prevent any destruction of the section in 
the process of emptying and turning, I find it advisable to 
withdraw the fluid by syphon action. After drawing off one 
syringeful of fluid, the tube (L, Fig. 1) is disconnected from 
the syringe (care, of course, being taken that while this is 
being done the end of the tube (1) connected with the 
syringe is below the level of the jar), and the remainder of the 
finid allowed to flow off by syphon action. 


Fig. 2.—CanvuLa (A), AND DistrRipuTER (B), NATURAL SIZE. 


The brain section is best turned by reversing the empty flat 
jar, which has, after it is emptied, been covered with a glass 
plate ; the jar is then lifted off the cover, and filled with fresh 
Miiller’s fluid, into which the brain section is allowed to glide 
off the glass plate. 

These may seem trifling details, but they are important, 
inasmuch as they do away with the necessity of fingering the 
brain tissue, and thereby prevent any possibility of tearing 
it, while still in the soft, unhardened condition. 
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At the end of a month or six weeks, these thick portions of 
brain are sufficiently hard to permit of being cut into thinner 
sections. The outer surface of sections prepared in this way is 
considerably shrunken, and any morbid appearances which 
were present in the fresh state will, in it, be unrecognisable ; 
but the interior of thick portions of brain prepared in this 
manner is splendidly hardened, permitting of perfectly clean 
section, and displaying many morbid conditions, such as 
tumours, softenings, ete., in a very beautiful manner. 

I have found this method of hardening in thick sections 
very convenient and useful ; for it allows one to examine the 
organ while in the fresh condition, and therefore to note 
changes in vascularity and colour which are destroyed by the 
process of hardening, while it at the same time enables one to 
make perfect sections of the whole again. 

Professor Hamilton’s method of preparing the brain and of 
cutting entire sections by his large freezing microtome is so 
complicated and laborious, and requires so much time, as to 
be entirely unfitted for ordinary every-day use. It is, too, 
unnecessary for most practical purposes, for which very thin 
sections are not required ; all one wants for most practical pur- 
poses is a series of sections which display the naked-eye 
appearances ; the minute changes in any portion of these 
sections may, if necessary, be subsequently determined in the 
ordinary (microscopical) manner. 

For cutting a series of thin naked-eye sections of the entire 
brain, the very simple apparatus shown in Figure 3 is all that 
is required, 

It consists of an L-shaped piece of hard wood (A); the 
horizontal portion of the L (that on which the letter a is 
placed) measures 11 inches in length, 8 inches in breadth, and 
1 inch in thickness; the vertical, short portion of the L 
measures 7 X 8 x 1 inches. 

The piece of brain which is to be cut into sections is 
placed in the position shown in the figure (see B, Fig. 3), and 


is firmly pressed against the upright part of the stand by 
means of a glass plate (C). 


The section is then cut by means of a long thin knife, 
similar to the brain-knife used by pathologists, only con- 
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siderably longer in the blade. The knife is of course held in 
the right hand, while the left hand presses the glass plate 
firmly and evenly against the brain tissue. After the 
section is made, the stand is tilted up, so that the vertical 
side becomes horizontal ; the glass plate is then removed, and 
the two portions of brain are floated off by immersing the end 
of the wooden stand, and the brain sections which are lying 
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Fic. 3.—Apraratus Descrinep in THE TEXT FoR CuTTING NAKED-EYE 
SecTIONs OF THE ENTIRE BRAIN. 


The letter a is placed on the horizontal portion of the L-shaped wooden 
stand; B on the portion of brain tissue; and c above the glass plate by 
means of which the slice of brain is held in position. 

upon it, in water; in this manner all risk of tearing or 
lacerating the section is avoided. 

With a little practice, it is not difficult by means of this 
simple appliance to cut beautiful, even, sections of a quarter of 
an inch in thickness. 

Sections prepared in this manner can be pinned to a wooden 
board, and then photographed, should it be thought desirable 
to preserve their exact appearances. 

A series of representations of sections of the entire brain 
may easily be prepared in this manner; and I have in my 
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possession a large collection of photographs of naked-eye 
sections of the entire brain, which it is no exaggeration to say 
are at least equal to any representations of the normal and 
pathological brain which have yet been published. 

Any portion of these sections may, of course, be cut out, 
placed in any microtome, cut into thin sections, and examined 
by any of the ordinary microscopical methods. In this way, a 
whole transverse vertical section of the brain may, if it is 
required, be submitted to microscopical examination ; with the 
great advantage, that it is possible to piece as it were the 
individual microscopical sections together, or at all events to 
be quite sure of the relative position of any given micro- 
scopical section to the entire (transverse-vertical, longitudinal- 
vertical, or horizontal) section of brain from which it was 
removed. 

Or should it be desired to make thin sections of the entire 
brain, the naked-eye sections, obtained in the manner 
described above, may be prepared, frozen, and cut, in the 
manner recommended by Professor Hamilton. Indeed, my 
“ready method ” is a useful preliminary to Professor Hamilton’s 
method, for the thinness of the sections greatly facilitates and 
shortens the freezing process. ' 


! The apparatus was made for me by Gardner, Forrest Road, Edinburgh. 
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ON A CASE OF DIFFUSE (SYPHILITIC ?) SCLEROSIS 
OF THE SPINAL CORD PRODUCING SYMPTOMS 
OF POSTERO-LATERAL SCLEROSIS. 


BY JULIUS DRESCHFELD, M.D., F.R.C.P. 


Physician, Royal Infirmary, Manchester ; Professor of Pathology, 
Victoria University. 


W. IL., wt. 60, porter, was admitted into the Manchester Infirmary 
on April 7th, 1866. 

Family history—The patient’s father died of apoplexy, his 
mother of dropsy and heart disease. He lost three brothers, one of 
whom died from consumption ; the cause of death of the other two 
is not known to the patient. One sister is living, and enjoying 
good health. The patient has three sons and three daughters, all 
enjoying good health. 

Previous history.—He has been employed as a porter in removing 
furniture ; he had to work often twelve to sixteen hours per day 
for a whole week, and has often exposed himself to cold and wet. 
He has led a steady life. He has been married twice ; the first 
time forty years ago, the second time eighteen months ago. 

Previous health—He had inflammation of the lungs when a 
child; 12 years ago he suffered from an attack of gonorrhea, 
which, however, soon passed off. He remained well till five weeks 
after his second marriage, when he noticed a swelling in the left 
groin, and also some urethral discharge. He did not notice any 
sore on the penis. He went to his family medical attendant, who 
told him that he had contracted syphilis. He soon after suffered 
from an inflammation of the eyes, but had no other symptoms, 
such as a rash, sore throat, &c. Under active treatment the 
swelling in the groin disappeared, the discharge ceased, and the 
inflammation of the eyes subsided. Four months before admission 
he Legan to stagger in his walk, and he noticed that he began to 
lose the control over his legs. Occasionally he felt his legs give way, 
his legs felt weaker, yet he was able to walk well with the help of 
stick. He suffered from some pain in the lower part of the spine, 
but had no pains in the legs, nor did he feel any numbness in the 
feet or legs. Towards the end of February the patient fell, and 
soon after noticed that the legs were more paralysed, so that it 
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was impossible for him to walk. He then also noticed that at 
times he was unconscious of his passing urine or feces, while at 
other times he was conscious of these acts. A few weeks before 
admission he found that he had lost the control over his bladder 
completely, and the urine dribbled away. His general health 
remained fairly good; he never suffered from headache or vertigo. 

State on admission.—The patient appears well nourished, but is 
somewhat anemic. The examination of the external surface only 
reveals the presence of a few indurated glands in the left groin 
and in the back of the neck. The examination of the thoracic and 
abdominal viscera shows beyond the bladder and rectum affection 
normal relations. The tongue had a glistening, smooth appear- 
ance, and showed the characteristic signs of superficial syphilitic 
glossitis. The anterior part has quite a lobulated appearance, duc 
to masses of firm fibrous tissue passing in different directions ; 
several small superficial erosions were also visible. The tempera- 
ture is normal; pulse 88, small, and compressible. 

Examination of the nervous system.—The pupils are equal, the left 
a little irregular in its outline, due to adhesion of the iris. They 
react but very feebly to light, but better to accommodation. The 
field of vision is cood ; the fundus of the eye shows anzwimia of the 
disk, but nothing more. There is no affection of the oculo-motor 
muscles. There is no affection of any of the other special sense 
organs or cerebral nerves. Pressure on the parietal bone on either 
side causes pain. ‘The patient can freely move his head and neck, 
but is not able to raise himself from the recumbent posture. The 
cutaneous sensibility of the trunk, both in front and behind, is 
normal, The spine is not painful on percussion ; but the patient 
complains of spontaneous pain in the lumbar portion of the spine, 
and also over the epigastrium. 

The upper extremities show but few noteworthy changes. 
They can be freely moved ; the muscles show considerable force, 
and there is no anesthesia. The movements are co-ordinate as 
long as the patient keeps the eyes open; but with the eyes shut 
they become somewhat inco-ordinate, and the finer movements 
(such as buttoning the shirt) cannot be well executed. The 
superficial reflexes are normal; the deep reflexes over radius and 
triceps are present. 

The lower extremities are markedly affected. When in the 
recumbent posture the patient can flex and extend the thigh, can 
also flex and extend the knee and foot. These movements 
however are performed slowly, owing to tendency to — ctures, 
and feebly. He cannot raise ‘the whole leg from the bed for more 
than a few seconds, and abduction and adduction of the whole leg is 
very feebly performed. The sensibilty to tactile impressions to 
pain and to temperature is normal. There is however a distinct 
delay of the perception of tactile impressions on both feet and legs, 
when compared with the thighs and trunk. With the eyes closed 
the movements are inco-ordinate, and there is a distinct alteration 
of the muscular sense. The plantar reflex is present on both 
sides; the cremaster and abdominal reflexes are absent; the 
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epigastric reflex is well marked. The deep reflexes are very much 
exaggerated, and there is well-marked ankle clonus and the 
phenomenon spinal epilepsy. ‘The electrical reactions of both 
upper and lower extremities are normal. 

The patient cannot hold the urine well; he has to empty the 
bladder as soon as he has the desire to micturate, and occasionally 
the urine is passed involuntarily. The urine is alkaline; contain 
pus s.g. 1012. The bowels are confined. 

Diagnosis.—From the history and present symptoms the case 
was looked upon as a case of syphilitic disease of the spinal cord 
in the lower dorsal and upper lumbar region, affecting chiefly the 
posterior and lateral columns. The history of the cise and the 
presence of traces of iritis and glossitis pointed distinctly to a 
syphilitic affection of the cord, and the onset and symptoms 
pointed more to an affection of the lateral and posterior column 
than to a transverse myelites. 

Treatment.—The paticnt was treated with large doses of Iodide 
of Potassium, and with mercurial inunction. 

Progress.—For a few weeks the patient’s condition remained 
stationary, then he improved, and on September 11th we found 
the following report on his condition :—Patient is now able to move 
his legs in any direction, he can stand erect, but walking without 
the help of two sticks is impossible. When he walks the gait is 
at once spastic and ataxic, there being the stiffness and rigidity 
seen in spastic paralysis, associated with the staggering gait of 
ataxia. With the eyes closed the patient falls at once. When in 
the recumbent posture the patient can move his legs very freely, 
when he shuts his eyes the movements become very inco-ordinate. 
The condition of the reflexes is the same as before. The bladdei 
is slightly better, and the patient can hold the water a little 
longer than before the improvement set in. The bowels are still 
very much confined. The patient still complains of a pain in the 
epigastrium and lumbar region. 

For the last few days he has been troubled with cough and 
expectoration ; the physical examination of the chest shows ex- 
tensive bronchial catarrh. 

On September 17th the patient had several rigors, and a rise of 
temperature from normal to 102°. The temperature remained high 
for a few days, and the urine contained more pus. The chest 
symptoms improved. During the remainder of September and 
the whole of October the patient’s condition underwent little 
change. Occasionally there would be a rise of temperature 
fur a few days, ushered in by a rigor and followed by nausea 
and vomiting. The patient began to lose all control over his 
bladder, and the urine, in spite of treatment, became highly 
ammoniacal. The new set of symptoms were attributed to the 
condition of the urinary organs. The anti-syphilitic treatment 
was stopped, and the patient put on quinine and salicylic acid. 
The patient however became gradually worse, the temperature 
rose high, the appetite left him, he became weaker, though there 
was a very noteworthy change in the condition of the nervous 
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system, except that with the general weakness the weakness in 
the legs also increased. Though the patient could move the legs 
when in the recumbent posture, these movements were less 
powerful and extensive. The tendon reflexes remained in the 
same increased state as before, and the tendency to contractures 
when any movements were attempted became very marked. 

On November 12th the patient had another severe rigor with con- 
siderable rise of temperature (104°5), and died on November 15th. 

The post-mortem examination was made by Dr. Harris 
(Pathological Registrar to the Manchester Infirmary). The most 
noteworthy changes were those found in connection with the 
urinary organs and the spinal cord. The kidneys were not 
enlarged, on section they showed several pale and soft spots. The 
pelvis of the kidney was found dilated and filled with purulent 
fluid, the ureters were also found dilated; the bladder was found 
in a state of catarrh, the mucous membrane discoloured and softened, 
and the contents consisted of purulent fluid. 

The brain and its membranes showed no evidence of disease ; 
portions of the cerebral cortex forming part of the motor area were 
placed in ammonium bichromate, and examined microscopically 
after having been sufficiently hardened, but showed nothing 
abnormal. 

The several parts of the pons and medulla were carefully 
examined, and showed no changes. 

The membranes of the cord were healthy, and the cord of 
normal appearance externally, and of normal consistence. 
Numerous transverse sections of the cord made at different levels 
showed already to the naked eye certain changes. The transverse 
sections showed from the upper cervical to the lower dorsal region 
a patch of degeneration, firmer than the rest of the cord, greyish 
in appearance, and appearing slightly depressed when compared 
with the surrounding structure. This patch occupied the region 
of Goll’s tract, and below seemed to extend a little beyond that 
tract on each side. In the lowest dorsal region the transverse 
sections had a different appearance. Patches of sclerotic tissue 
were found occupying nearly the whole of the posterior columns, 
and extending over the greater part of the lateral columns, and a 
small patch was found in the anterior columns, corresponding to 
the region of Tiirck’s tract, a smaller patch on the left, and a 
larger one on the right side. Successive sections showed that 
these lesions diminished somewhat in extent and opposite the last 
dorsal nerve ; the sections showed a patch in the posterior columns, 
extending not quite to the grey matter latterly, and a patch in the 
lateral columns corresponding to the pyramidal tract. The 
affected parts in the anterior columns were here reduced to small 
strips close to the anterior fissure. Sections in the upper part of 
lumbar cord showed a still further diminution of the sclerotic 
patch in the posterior columns, and lower still, towards the cauda 
equina, the only lesion noticed was a pale greyish patch corre- 
sponding to the pyramidal tract, whilst the posterior columns 
appeared perfectly healthy. 
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The localisation of the lesions in the different sections was 
particularly well seen in the cord after due hardening in ammonium 
bichromate. 

The microscopic examination of the hardened cord allowed to 
study more closely the exact extent and the nature of the affection. 
For this purpose the sections were stained both in carmine and 
after Weigert’s method. 

Throughout the whole of the cervical and upper dorsal region 
the affection was limited to Goll’s tract, reaching posteriorly to 
the pia mater, which in itself was not altered, and reaching 
anteriorly to close but not quite up to the posterior commissure. 
In the lower dorsal region the lesion extended latterly to the 
adjacent parts of Burdach’s tract, but did not reach the posterior 
horn, while anteriorly it extended quite up to the posterior com- 
missure in the centre, but not at the sides. 

The anterior and posterior horns appeared perfectly normal. 

For the lower dorsal region the affection was of the nature of a 
diffuse sclerosis, and included Goll’s tract and Burdach’s tract, 
with the exception of a small strip on the inner boundary of the 
posterior horns ; the lateral columns were affected almost in their 
entirety posteriorly, anteriorly the affection stopped short a little 
of the anterior horns, externally it reached as far as the pia mater, 
which here again appeared unaffected. 

In the anterior columns the affection seemed limited on the 
right side to Tiirck’s columns, while on the left side only a small 
strip, adjacent to the anterior fissure, showed a sclerotic condition. 
The anterior and post. grey matter showed some cell infiltration, 
the arteries here showed well-marked endarteritis, and by means 
of Weigert’s method changes in the ganglia cells and nerve fibres 
in Clark’s columns were made evident. 

In the lowest dorsal and upper lumbar region the affection 
corresponded closely as regards extent to a postero-lateral sclerosis. 
In the posterior columns Goll’s and Burdach’s tracts were affected ; 
but it was noted that the affection did not extend beyond a line 
drawn vertically from the innermost part of the substantia 
gelatinosa to the posterior periphery, whilst the changes in the 
lateral columns seemed entirely limited to the region of the 
pyramidal tract. The affection in the anterior column was only 
apparent on the right side, in the form of a small stripe close to 
the anterior fissures, the left anterior column appeared normal. 
The grey matter was affected similarly as in the lower dorsal 
region, as stated above. 

For the lower lumbar region the affection was entirely limited 
to a small triangular patch on the outer and posterior part of the 
lateral columns, whilst the posterior columns, the anterior column 
and the grey matter appeared fairly healthy, with the exception 
of slight cellular infiltration and enteritis. 

The pia mater, the posterior and interior roots appeared healthy 
throughout the length of the cord. 

As regards the histological changes, we have to notice numerous 
blood-vessels with thickened walls, the thickness depending in 
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part on an endarteritis, which in some places caused marked 
diminution of the lumen of the vessels, and in part on an infiltra- 
tion of the perivascular sheath. Round the vessels were noticed 
masses of round and spindle cells, arranged in some spots 
concentrically round the blood-vessel. The rest of the altered 
tissue showed numerous nuclei, tracts of fibrous tissue, thick and 
coarse, fine granular matter, a sparing number of Deiters’ cells. 
The nerve fibres showed the usual changes, hypertrophied axis- 
cylinder nerve fibres, in which the white substance had taken the 
carmine-staining and atrophied nerve fibres. In the grey matter 
the blood-vessels showed likewise endarteritic changes and perivas- 
cular infiltration. Besides these a large number of nuclei and fine 
granules were seen in the ne igh bourhood of the ganglia cells. The 
cells themselves (with the exception of those in ( ‘larke’s columns) 
showed but little alteration ; some of the cells in the anterior horns 
however had a hyaline appearance, in others the nuclei had not 
taken the staining, and others had their cell processes broken or 
shrunk. 


The case presents several points of interest. 

The first question which arises refers to the nature of the 
affection of the cord. Have we here a syphilitic imflamma- 
tion, or is the sclerosis (for such the naked eye and microscopic 
appearance declare it to be), _—— etiologic: ally connected 
with syphilis, yet not itself of a syphilitic nature? Does it 
stand in the same relation to the sy as locomotor at axy 
coming on in a syphilitic subject? Though the question 
cannot be answered positively, yet there are several factors 
which point to the lesion as of syphilitic nature. Thus the 
symptoms came on soon after the syphilitic affection, whilst in 
most cases of locomotor ataxy syphilis has preceded the 
ataxic symptoms by a much longer pe ‘riod of time; the 
symptoms also yielded at first to an anti-syphilitic treatment, 
whilst such a treatment has no effect in the I: gest majority of 
eases of locomotor até axy. 

The anatomical structure likewise presents some pecu- 
liarities speaking in favour of syphilis. Thus in a non- 
syphilitic affection we should expect at so early a period 
after the onset (for the disease lasted scarcely twelve months 
in our patient) to find an appearance corresponding more to 
myelites than to sclerosis. The histological examination 
showed extensive endarteritis and penarteritis, and though 
this can no longer be considered as characteristic of sy philis, 
yet it has, as regards the nervous system, been found most 
markedly in sy philitic sclerosis. Thus Rumpf ‘ gives a case of 
diffuse syphilitic infiltration of the cord where the histological 


' *Die Syphilitischen Erkrankungen des Nervensystems,’ p. 341, and * Arch. 
f. Psychiatrie,’ vol. xvi. p. 410 
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changes were very similar to those found in our case; Greiff! 
describes a case of syphilis with paresis of the lower ex- 
tremities where in the vessels well-marked obliterating 
endarteritis was found. Ballet and Minor? describe a case of 
diffuse sclerosis in a syphilitic subject which, both as regards 
the histological changes and in many respects also as regards 
the localisation, resembles our case, and draw special attention 
to the vascular changes which cause them to distinguish 
between a perivascular sclerosis and a peritubular sclerosis 
(seen in the ordinary primary inflammation of the cord, and 
for which the term parenchymatous inflammation would 
perhaps be better). Savard? likewise draws attention to the 
vascular changes, and to the cell infiltration and poliferation 
in syphilitic diseases of the cord. I could besides cite 
Charcot and Gombault,* Homolle,® Leyden,® Westphal,’ and 
Schulze.2 We have however to bear in mind, that similar 
changes are found in the non-syphilitic form of sclerosis, 
especially in acute and chronic myelitis, and I have seen 
repeatedly very marked endarteritis in otherwise healthy 
cords of persons who have died from granular kidney; as was 
long ago pointed out by Gull and Sutton. In many of the 
recorded eases of syphilitic sclerosis the inflammatory process 
affected the pia mater also; this, however, was not so in our 
cases, Where the pia mater, as already stated, was perfectly 
intact. 

Another feature of the lesion was its diffuse character; it 
affected not only the white matter, but also, though to a much 
smaller extent, the grey matter of the cord. This has also 
been’ found in some of the cases of syphilitic myelitis, es- 
pecially in the case of Rumpf cited above; yet such a diffuse 
infiltration occurs also in the ordinary non-specific form of 
myelitis. 

‘From these considerations it is evident that, though the 
syphilitic nature of this infiltration is highly probable, yet we 
cannot speak on this point very positively. The detection of 
the syphilis bacillus might in these cases materially assist us 
in our differential diagnosis, but as yet our methods of 
staining these bacilli cannot be said to be satisfactory, and as 
they are but sparingly found even in primary syphilitic sores, 
it 1s not very likely that our efforts to detect them in syphilitic 

! «Arch, f. Psych.’ vol. xii. p. 564. 


2 * Arch. de Neurologie,’ vol. vii. p. 44. 
> * Etude sur les myelites syphilitiques,’ * These de Paris,’ 1882. 
' * Arch. de Phys.,”’ 1873, p. 143 
> « Progrés Méd.,’ 1876. 
® *Charite Annalen,’ 1876, p. 260, 
‘Arch. f. Psychiatrie,’ vol. vi. p. 245. 
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* Ibid., vol. viii p. 222 
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infiltrations of the cord would be very successful. Un- 
fortunately the cord from our case had been kept in ammonium 
bichromate for some time, which would render an examination 
for the bacillus still more difficult, if not altogether im- 
possible, for it is doubtful whether the method by means of 
which we can detect the tubercle bacillus in tissues hardened 
in ammonium bichromate is also applicable for the bacillus 
found in syphilitic lesions. 

Our case presents another point of interest. The affection 
in the posterior columns, especially in the upper lumbar 
region, did not extend beyond a line drawn vertically from 
the substantia gelatinosa to the posterior border of the cord ; 
the case thus supports Westphal’s observations on the per- 
sistence of the knee tendon reflex in posterior sclerosis in 
such cases, and we can thus understand its presence in our 
vase, and its exaggeration owing to the implication of the 
lateral columns. 

If we sum up our case briefly, we have a patient who soon 
after having been affected with syphilis shows symptoms of 
ataxic par aplegia with affection of the bladder, and as the 
eause of this we find a diffuse sclerosis of the lower dorsal 
region of the spinal cord affecting for a short extent the 
anterior lateral and posterior columns, and limiting itself in 
the lowest dorsal and upper lumbar region to the Goll’s and 
Burdach’s tracts in the posterior columns, the indirect pyra- 
midal and direct cerebellar tract (as far as they extend) in the 
lateral columns, and the cells and fibres in C larke’ s columns. 

The changes in the upper dorsal and cervical region we are 
inclined to look upon as secondary ascending, those in the 
pyramidal tract in the lower lumbar regions as secondary 
descending degeneration. The histological examination of 
these parts showed a somewhat different appearance when 
compared with that in the lower dorsal region: the vascular 
and perivascular changes were much less marked, the 
neuroglia showed a larger quantity of granules, but fewer 
nuclei, and many of the axis-cylinders in the affected zone 
had still a normal appearance. 

Cases like the one given are by no means rare, but they 
have been mostly described as postero-lateral scle rosis, and 
have been looked upon as combination of several systemic 
affections, i.e. of Goll’s tract with the adjacent portions of 
Burdach’s tract, the pyramidal tract, and cerebellar tract. 

That such combined affections do exist can no longer be 
doubted. The cases related by Strumpell,’ Westphal,’ Kahler, 


' «Arch, f. Psych.,’ vol. xi. p. 27, and vol. xvii. p. 217. 
2 Tbid., vol. xv. p. 224. 
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and Pick,’ and more recently by Babinsky,? and several 
others, show this; such cases are, however, by no means 
common. Clinically they are chiefly characterised either by 
spastic paraplegia, without implication of the bladder and 
rectum, and without many sensory disturbances, like one of 
the cases recorded by Strumpe ll, or we have s mptoms 
characteristic of tabes dorsalis (¢.e. inco-ordination, dean ence of 
tendon reflexes, and sensory disturbances, etc.), together with 
marked paralysis and contractures. 

A number of other cases, however, have been classed by 
some authors, such as Grasset,? who has collected no less than 
thirty-three fatal cases, under the heading of Combined Tabes, 
which included many cases like ours, of diffuse sclerosis. 

We are inclined to agree with Ballet and Minor,‘ who speak 
of these cases as false combined systemic sclerosis. A glance 
at the post-mortem appearances, as described by some of the 
authors, shows at once that the lesions found are by no means 
always the same. ‘The posterior columns are affected in a very 
varying degree, both as regards lateral and vertical extension ; 
in some cases, like those of Zacher ® and Déjérine,® and both 
Goll’s and Burdach’s tracts were affected, at least in some 
regions of the spinal cord, whilst in others (Strumpell, West- 
phal) the lesion in the post. columns was almost entirely 
limited to Goll’s tracts. ‘The pyramidal tract also showed by 
no means the uniform well-defined lesion as seen f. i. in 
amyotrophic lateral sclerosis or secondary descending sclerosis ; 
the direct pyramidal tract in the anterior columns has but 
rarely been found affected, and the cerebellar tracts, while 
distinctly affected in some cases (Strumpell, Kahler and Pick, 
Westphal), were found intact in others. In some cases more- 
over the pia mater showed signs of inflammation. 

With such a variability of “the lesions, it is not astonishing 
that the symptoms of the so-called postero-lateral sclerosis 
should be so diverse. 

In some cases’ we have the symptoms of locomotor ataxy, to 
which are added more or less pronounced paralysis and contrae- 
tures ; in others (like those of Strumpell cited above) we have 
almost pure spastic spinal paralysis, with scarcely any weil 
troubles, and with increased tendon reflexes; in some, bladder 
and rectum are affected early in the disease, in others these 

? Arch. f. Psych.,’ vol. viii. p. 251, ete. 

? «Revue de Médecine,’ 1887 

3 * Arch. de Neurolog.,’ vols. xi. and xii. 

. Ibid., vol. vii. p- 44. 

* * Arch. f. Psych., vol. xv. p. 405. 

® « Arch. de Phys.,’ 1884, iv. 

* Kahler and Pick,‘ Arch. f. Psych,,’ vol. viii. p. 252; Westphal, ‘Arch. f. 
Psych.,’ vol. viii. p. 470. 
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organs may remain unaffected, or become only slightly affected 
towards the end. 

We can thus no longer speak of one form of combined 
postero-lateral sclerosis, but must admit, both from the clinical 
and pathological standpoint, several forms; those resembling 
tabes dorsalis and those resembling Friedreich’s disease,’ and 
those resembling primary lateral sclerosis.” 

There remain however still a large number of other cases, 
which, like the one given above, are due to a diffuse sclerosis. 
That the symptoms in these cases should vary in the indi- 
vidual cases is easily understood, and be dependent on the 
situation and extent of the sclerosis in the posterior and 
lateral columns respectively. These cases then, clinically 
considered, are difficult to distinguish from cases of pure 
combined systemic sclerosis except ‘by their history and course, 
such as the gradually developing paresis with contractures 
and the presence of bladder and rectum troubles. In many 
cases the upper extremities remain free, and show neither 
ataxic nor paretic symptoms. 

Pathologically the chief distinction lies in the vascular and 
perivascular changes, and the marked increase of the fibrous 
element in the neuroglia, whilst the nerve-fibres show still a 
fair number of normal or simply atrophied axis-cylinders. The 
process in some cases can be traced from the pia mater, which 
is found thickened and altered by inflammatory deposits. 


? Kahler and Pick; Schulze. 
? Striimpell. 





HYDATIDS OF THE SPINAL CANAL. 


BY ROBERT MAGUIRE, M.D. 
Physician to Out-Patients, and Joint Lecturer on Pathology, St. Mary’s Hospital. 


THE spinal canal is one of the rarest of localities for the 
development of hydatids. Therefore, while reporting a case 
of this kind which occurred at St. Mary’s Hospital, I have col- 
lected for comparison the whole of the cases on record, twenty 
in number, together with two instances in which cysticerci 
were present in the spinal cord, in order that the symptoms 
and pathological signs may be compared, and in this way the 
natural history of the disease made evident. The new ease I 
have to report was under the care of my colleague, Dr. Lees, 
who has kindly placed it at my disposal, and the records of 
the case were furnished by P. A. L loyd, F.R.C.S., the house- 


physician in charge of the case, who carefully ‘observed it 
throughout. 


F. L., aged 16, was admitted into St. Mary’s Hospital, on the 5th 
of July, 1886, complaining of weakness in his legs, and inability to 
walk. For the last nine months the patient had worked in a 
bakehouse, and six weeks previous to admission had frequently 
bathed when perspiring freely, sometimes remaining in the 
water for an hour and a half. He attributed his illness to a chill 
obtained in this way. 

Four years ago the patient had scarlet fever, and three years 
ago he attended as an out-patient for paresis of the left forearm. 
He then had sharp pains in the arm, chiefly at night, but 
these passed off when at his work. The loss of power in the 
forearm disappeared under the influence of galvanism. Nothing 
of importance was elicited as to the family history. 

The present illness began about two months before admission 
with a sharp pain across the upper part of the back extending 
from shoulder to shoulder. The pain increased, and on the 24th of 
June, he first noticed weakness in the legs; about a week before 
admission he was treated by a medical man for rheumatism. 

On admission, the patient had pain in the region of the upper 
dorsal vertebra ; he could walk alone without dragging either 
foot, but his gait was unsteady and awkward. The feet were 
thrown forward and brought down suddenly, the heels striking 
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the ground first. There was no tottering when he stood with his 
feet together and his eyes shut. ‘There was no muscular atrophy. 
The electrical reactions of the arms were normal; in the legs 
there was excessive irritability to the faradic current. The limbs 
were not generally rigid, but marked tension and rigidity of the 
ham-string muscles was observed when the patient sat up. The 
knee-jerks were excessive, and ankle-clonus could be obtained on 
the right, but not on the left side. Plantar reflex was marked, 
abdominal and cremasteric reflex could not be obtained, and the 
epigastric reflex was slight on the left side, absent on the right. 
There was perfect control of the sphincters, but a history was 
obtained of incontinence of urine during the previous week. The 
pupils were equal, and nothing abnormal was seen in the fundus 
of either eye. Sensation was normal, there was no tenderness over 
the spine and no external evidence of caries of the vertebra. 
There were no cerebral symptoms. 

The thoracic and abdominal organs appeared healthy. The 
urine was very feebly acid, almost neutral, sp. gr. 1028, and 
deposited triple phosphates, but no casts or renal epithelium. 
The temperature was normal. 

Three days later (July 8th) the patient could not walk without 
assistance, and the gait was of a shuffling character. He now fell, 
on attempting to stand, with his eyes shut and feet together. 
Flexion and extension of the legs and thighs could be performed 
fairly well when the patient lay in bed; he could turn on his face 
or get out of bed without help, but all the movements were done 
slowly and with effort. The arms were not affected. The pupils 
at times appeared unequal, the left being contracted and the 
right of ordinary size, but both responded well to light and to 
accommodation. 

On the 14th of July, the patient had less power in his legs, and for 
the first time since admission passed urine and feces involuntarily. 
The pupils were now normal in size and reaction. The patient 
could not stand alone. Ankle-clonus was on this day marked on 
the left side, and could just be obtained on the right. The knee- 
jerks were somewhat more powerful than on admission. 

On the 20th of July the patient could not move his legs without 
assistance, but on tickling the feet partial flexion of the knee was 
obtained. Ankle-clonus was marked on the left side and was also 
present on the right. The sensation of the legs appeared to be 
defective, but the patient’s statements were inconsistent. The 
pain in the back had ceased, and complaint was made of numbness 
below the knees. About this time severe pain was experienced in 
both elbows, although no swelling, redness, or tenderness could be 
there discovered. ‘The urine was now alkaline and was passed 
involuntarily. The bowels were constipated. The power in 
both arms became less, the right hand gauging 25 and the left 
20 degrees of the dynamometer. 

On the 30th of July, the pupils were very contracted, and only 
slight dilatation was produced by shading them from the light. 
There was great tension of the muscles of the neck and retraction 
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of the head. .-Severe pain in the head was complained of. The 
pain in the elbows disappeared, but the arms became almost totally 
paralysed. The patient could not now move the legs at all, and 
had no control over micturition or defecation. There was no 
bed-sore. On the 29th, the temperature, Which had remained 
normal throughout the illness, rose to 102-6° F., but fell next day 
to normal, and in the further progress of the case never rose 
above 100° F. 

On the 3rd of August, the patient had two severe attacks of 
dyspnea, the lungs showed signs of congestion and cedema, and 
slight epistaxis occurred during the night. Death took place on 
the 5th of August from asphyxia, the patient remaining conscious 
to the last. 


The treatment during the patient’s stay in hospital consisted 
of counter-irritation by flying blisters applied to the spine, 
and the internal administration of bromide of potassium and 
ergot. 

The autopsy was made twelve hours after death. The 
membranes of the brain were congested and the cerebral fluid 
was excessive in amount. The brain itself was normal. On 
removing the vertebral arches to expose the spinal cord, a 
large number of cysts were found lying between the dura-mater 
and the last cervical and upper six dorsal vertebrae. The cysts 
varied in size from that of a pin’s head to that of a small 
chestnut. Some were shrivelled and contained an opalescent 
fluid. The fluid from most of the cysts was clearer, and showed 
under the microscope hooklets and echinococci. Some of the 
cysts were imbedded in the bone of the vertebral arches, others 
pressed upon the spinal cord. The latter was so extremely soft 
and congested in the region of the cysts and immediately above 
and below this part, that no further examination could be made. 
No cysts were found in any other part of the spinal canal or 
in any other organ of the body. The lungs were cedematous, 
and ple uritic adhesions were found on the right side. The 
liver and kidneys were congested, but otherwise ) normal, 

The cases similar to this which I have been able to find on 
record are the following : 


1. Cuaussier.'—A woman, aged 22 years, suffered from paralysis 
and loss of sensation in the lower limbs. She was pregnant, and 
spontaneous accouchement occurred without pain. Four days 
afterwards, fever and suppression of lochia set in, and death 
ensued upon the tenth day, five or six months after the first spinal 
symptoms. A large hydatid cyst was found in the thorax, and 
the third and fourth dorsal vertebra were eroded in many places. 
Within the vertebral canal were found about a dozen acephalocysts 











' «Jour. de Med. de Corvisart,’ vel. xiv. p. 231, 1807, 
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compressing the spinal cord, in the region of the first four dorsal 
vertebre. 


2. EsquiroL..—A woman, aged 53, began to suffer from convul- 
sions. The attacks became more frequent, and the patient died 
in status epilepticus, after five days of coma, at the age of 56. 
Acephalocysts were found in the arachnoid cavity, extending from 
the medulla to the end of the lumbar region. ‘The cord was 
softened in the lower part. A cyst containing brown fluid was 
found in the pituitary body. 


3. ReypELLET.2—A woman, aged 22 years, suffered from pain in 
the shoulders and right arm, with weakness of the arm. In three 
years’ time there was no pain, but only weakness. Still later, pain 
in the spine was experienced. Then appeared anesthesia of the 
legs, and paralysis of the right leg. A tumour was now found 
in the lumbar region, and pressure upon the tumour increased the 
pain in the arm. The tumour was opened, and a large number of 
hydatids removed from it, and from the vertebral canal, with 
which the interior of the tumour communicated. The patient 
improved for a time, but abundant suppuration set in and com- 
plete paraplegia appeared. Death, however, did not occur until 
more than a year after the opening of the tumour. 


4. Morcacnt® describes a case in which hydatids perforated 
from the outside into the spinal canal. A woman, aged 26, was 
confined during the last six months of 1814. Ten months later 
she began to complain of pain in the lumbar region, lancinating 
in character, but not sufticiently intense to greatly incommode 
her. As the disease progressed, formication, cramps and numbness 
in the lower extremities were compliined of, and soon sensation 
and motion became affected. The patient finally became com- 
pletely paraplegic, urine and feces being passed involuntarily. 
The patient died nine months after the first onset of symptoms. 
At the autopsy there was found beneath the peritoneum, near the 
left kidney, an elastic tumour, round, and about the size of a fist, 
which had eroded the bodies of the first and second lumbar 
vertebre. It contained a large number of hydatid cysts. The 
intervertebra) foramina were greatly enlarged, and through them 
the acephalocysts gained access to the spinal canal. The dura- 
mater of the cord was surrounded by hydatid cysts of all sizes, and 
the lumbar nerves were compressed. 


5. ME.ier.A—A woman, 29 years of age, complained of pains, 
spasms, paralysis and loss of motion in the legs for three years, 
After death a small cyst was found in the soft parts of the dorsal 


? ¢ Bulletin de la Faculté et de la Socicté de Medecine de Paris, t. v, p. 426. 
Obs. vii. 1817. 

2 * Dict. des Sciences Meédicales,’ art. Moclle, t. xxxiii. p. 564. 1819. 

3 ¢ De Sedibus et Causis Morborum,’ vol. v. p. 168. 1822. 

* «Journ, gén. de méd.’ Sédillot, 1825, p. 33. 
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region filled with acephalocysts. On tracing this it was found that 
it had eroded the lamine of the fifth and sixth dorsal vertebra, 
and in the vertebral canal, between the dura-mater and the bone, 
numerous cysts were seen. ‘The vertebral canal was enlarged at 
this spot from erosion of the bones, and the spinal cord compressed 
and softened. 








6. Monransey' reports the case of an idiotic and epileptic woman. 
At the autopsy there was found a large number of hydatids on the 
surface, and in the thickness of the brain and cerebellum, and “a 
score in the thickness of the spinal cord.” 









Mazet.2A~A man presented himself at the Hépital St. 
Antoine at Paris, with an abscess situated over the posterior 
superior spine of the ileum. The abscess was punctured and a 
quantity of excessively fetid pus liberated. The patient died, 
and the end of the vertebral canal was found filled with acephalo- 
cysts. ‘The sacrum was carious, and its canal communicated with 
the abscess by an opening situated in the posterior median line, 
There was no paralysis during life. 












. Dumou.in.“—A man, aged 25 years, eighteen months before 
his “death, suffered from pain in the back after a blow. The 
pain increased in severity. The legs became weak, the move- 
ments difficult, and the power of sensation diminished in the lower 
limbs. The bladder and rectum were paralysed. One month 
before death, complete paraplegia set in. At the autopsy a cyst 
was found between the muscles of the back and the vertebra, and 
the vertebral laminew were much thinned. Twelve hydatid cysts 
were found free in the vertebral canal, lying between the dura- 
mater and the second and fifth dorsal vertebre. 











Dunois.!—A girl, aged 20, suffered from pain in the lumbar 
region for one year before death. ‘There was also weakness of the 
limbs. Pinching the legs caused pain in the soles. Signs of 
caries of the second dorsal vertebra were seen, but there was no 
tumour and no abscess. Bed-sores formed, the urine and faces were 
discharged involuntarily, and death occurred. Hydatid cysts 
were found in the eleventh and twelfth dorsal vertebra, which 
had penetrated the vertebral canal and compressed and softened 
the cord. No other hydatids were found. 














10. Cruvettmier® records the case of a woman, aged 38, who 
was seized with complete paralysis of the lower extremities. 
‘here were sharp continuous pains in the lower extremities, and 
there was a burning feeling in the same parts. The slightest 










226. 





' + Bulletin de la Soc. Anatom,’ 1827, p. 188 2 Ibid, 1837, p. 
* Ibid. 1847, p. 321. * Ibid. 1848, p. 99. 
> Ibid. 1850, p. 63; and ‘ Anat. Pathol.’ xxxv., pl. vi. 
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passive movement of the lower limbs caused pain. Simple touch 
caused pain which ran from the point touched throughout the 
length of the limb. There was no plantar reflex. At the level of 
the twelfth dorsal, or first lumbar vertebra, there was discovered 
a soft point easily depressed, becoming prominent on coughing, 
which was believed to be an uncured spina-bifida. At the autopsy, 
in the situation of this soft spot was found a pouch filled with 
acephalocysts. The spines and lamine of the vertebre wero 
eroded and the cord pressed upon, although the dura-mater was 
unchanged. The spinal cord beneath the cyst was much softened, 
and changed intoa purulent sac, so that at the point of compression 
scarcely a trace of spinal cord remained. 

Cruveilhier states that he has seen several cases of the kind, but 
gives no further details. 


11. Gourm.’—A man, aged 40, had suffered for some time from 
weakness of the legs. On the 15th of May he had walked from 
Montmartre to the Hépital Beaujon, but on the 17th could not 
walk at all. Sensation disappeared from the legs. A bed-sore 
formed on the sacrum, and the patient died twenty-one days after 
entering the hospital. At the autopsy, an acephalocyst was found 
in the lumbar region of the spinal canal at the posterior part of the 
cord outside the dura-mater. ‘The spinal cord was softened at the 
point in contact with the cyst, and the bones were not affected. 


2, Oaie.2—A case occurred at St. George’s Hospital, in which a 
cyst containing a vast number of small ones was found within 
the substance of the spinous process of the seventh cervical vertebra, 
projecting upon the spinal cord and producing symptoms not 
unlike those of cancer. No details are given of the clinical 
history. 


13. Forrster*® mentions a case in which echinococci had pro- 
dnced caries of the vertebrae, abscess between the muscles of the 
back, perforation of the dura-mater, and purulent inflammation of 
spinal cord and its membrane. 


14. Bartets.A—Man, aged 25, complained of pain in the left 
arm, four months before admission into hospital. Afterwards, pain 
in right arm and neck came on, with gradually developing symptoms 
of compression paraplegia, which proved fatal some three months 
afteradmission. At the autopsy, the dura-mater spinalis was very 
congested. On section, clear fluid flowed away. There were no 
changes in the vertebrae. Immediately below the cervical enlarge- 
ment of the cord was a cyst, lying between the dura-mater and the 
cord, compressing the latter from behind forw ards, and towards the 
right side. The length of the depression in the cord was 3°5 cm., 


! «Bulletin de la Soc. Anatom.’ 1852, p. 211 

? «Pathol. Trans.’ xi. p. 299. 

2 *Handb. d. Pathol. Anat.’ vol. ii. p. 639 

* «Deutsches Archiv f. Klinische Mevlizin,’ yol. v. 1869, p. 108 
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while the cyst itself, after being opened, measured 5 cm. in length. . 
At a distance 74 cm. below the first was another similar cyst, also 
on the left side of the cord, and within the dura-mater, measuring 
38 cm. in length. Above the first cyst, the spinal cord was 
normal ; where compressed by the cyst, it was pale and soft. 
Setween the two cysts again the cord was fairly normal, but, 
below the second cyst it was much softened, and the pia-mater 
congested. No other cysts were found in the body. 


15. RosentuaL.’—A patient, aged 15 years, began to suffer, 
without any apparent cause, from pain and weakness, in both 
lower extremities. In three months he could not leave his bed. 
There was observed cramp of the flexors, followed by that of the 
extensors, with twitches and formications, and afterwards total 
paralysis. Total anesthesia was found in the lower extremities 
as high as the nipples, and backwards to a line through the 
scapule. Later on, incontinence of urine and feces appeared, 
with bed-sore ; and death occurred from pyemia. At the autopsy, 
the brain was pale, the right pleural cavity contained turbid fluid, 
and the right lung was compressed. Between the pleura and the 
bodies of the third to the fifth dorsal vertebra, there was a sac the 
size of a goose egg ; this had eroded the bodies of the vertebra, and 
entered the spinal canal on the right side. It lay outside the dura- 
mater, and compressed the cord between the third and fourth dorsal 
nerves, until only a thin layer of nerve-substance was left. 


16. Murcuison ? describes a specimen existing in the Middlesex 
Hospital Museum, in which two hydatid cysts, one on each side, 
separated the pleura from the ribs and the sides of the bodies of 
the vertebre. The hydatids were opened in sawing through the 
lamine of the vertebra, and the spinal cord at this spot was 
considerably smaller than elsewhere. The patient was a woman, 
aged 40, who had been admitted into the hospital with paraplegia, 
and retention of urine. She died with a large slough on the 
sacrum, and the bladder was found to be inflamed. There was a 
large hydatid cyst in the liver. 


17. LiovviLLe AND Strauss.3—A man, aged 42, had paralytic 
symptoms in the lower limbs for six months befure death. A 
hydatid cyst was found in the back communicating with débris 
under the scapula, and running down under the muscles of the 
back. The cyst entered the spinal canal between the ninth and 
tenth ribs, disorganising the laminew of the vertebre. In the 
spinal canal, hydatid cysts were found, ranging in size from that of 
a pea to that of a nut, lying outside the dura-mater, and com- 
pressing the cord. ‘The dura-mater was adherent at several points 
to the hollowed vertebral bodies. Sudden paraplegia was the first 


' *Handb, d. Nervenkrankh.,’ pp. 192-193. 
2 ¢ Diseases of the Liver,’ 2nd ed. p. 129. 
> « Bulletin de la Sec. Anat.’ 1875, p. 93. 
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symptom. Beyond the point where the cord was affected by the 
cyst, descending and ascending changes were seen. 


18, Liurwe.uin.’—A patient under the care of Dr. Annand, of 
Australia, had a hydatid cyst, which occupied the whole length of 
the vertebral canal. The cyst was tapped during life, and fluid 
containing echinococcus hvoklets was removed. 


19. Woop, H. §8.2—A woman, aged 54, was seized on the 11th of 
February with darting pains in the limbs, and on the following day 
had incontinence of urine. On February 20th these symptoms 
had disappeared, but on March 28th she was re-admitted to hospital, 
suffering from incontinence of urine, a feeling of numbness of the 
left arm and leg—the movement of the leg being impaired, but 
sensation perfect. On the 6th of April the right arm and leg became 
powerless, and the patient died comatose on the 7th of April. On 
post-mortem examination, there was found opposite the last lumbar 
and upper sacral vertebra a hydatid cyst within the dura-mater of 
the cord, filling the spinal canal, and extending through the second 
Jeft anterior sacral foramen, so as to form a small bilocular cyst 
on the posterivr wall of the pelvis, covering the points of exit of 
the second and third sacral nerves. The cyst also extended 
through the first and second sacral foramina, which were partially 
thrown into one. The whole cyst and its prolongations were full 
of small daughter cysts. At the upper end the cyst was open, and 
some daughter cysts were lying free. There was an immense 
quantity of fluid effused beneath the membranes of the cord and 
brain. The liver also contained a hydatid cyst. 


20. Moxon.3—A woman, aged 58, had suffered for eleven months 
from pain in the side, and had been paraplegic for six weeks. A 
multi-locular hydatid was found budding externally ; it formed a 
large elastic swelling on the left side of the spine, and made its 
way into the canal through the second and third lumbar vertebra. 
It compressed the cord, but did not penetrate the dura-mater. 


Dixon records a hydatid cyst of the neck, which had eroded 
the bodies of the fifth, sixth and seventh, cervical, and of the 
second dorsal vertebrae. It was opened, and the patient died of 
hemorrhage, but it is not clear from the record whether the cyst 
entered the spinal canal or not. 


In the following two cases cysticerci were found in the 
spinal cord. 


21. Westra. ® describes a case in which the symptoms were 
mainly those of epilepsy. Cysticerci were found in the brain. 


' Quoted by Cobbold, ‘On Parasites,’ p. 140. 
2 ¢ Austral. Med. Journ,’ 1879, p. 222. 

3 Quoted in Fagge’s ‘ Medicine,’ vol. i. p. 413. 
* * Med. Chir. Trans.’ vol. xxxiv. p. 315. 

> ¢ Berlin Klin. Wochenschr.’ 1865, p. 425. 
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At the lower part of the spinal canal, in the region of the cauda 
equina, was found a large number of small cysts containing fluid 
and no special solid elements. Some of the cysts were attached 
to one another. The spinal cord was somewhat softened to the 
naked eye, but otherwise unchanged. 











22. Watton ' describes a case which occurred in Lei) sic, under 
Wagner. A butcher’s widow, aged 56, was admitted to hospital 
with complete anesthesia and almost complete paralysis of the 
legs. There was also observed a loose condition of the knee and 
ankle joints. There was no reflex action in the legs, and the 
urine and feces were passed involuntarily. The spine was 
normal. There was muttering delirium and fever, the tempera- 
ture ranging between 37° C. and 41°C. At the autopsy, the brain 
showed opacity of the arachnoid and several cysticercus cysts on 
the surface and in the anterior part of the right corpus striatum. 
In the cord was found sclerosis of the posterior columns, as in 
tabes. The grey matter of the posterior horns was affected, 
but the anterior horns were normal. The left side of the cord 
at the level of the third and fourth spinal nerves was larger than 
the right, and here a cyst was found in the grey matter of the 
left side. The cyst was 6 mm. X 5 mm. in size, and had caused 
atrophy of the ganglion cells in its neighbourhood. It was 
surrounded by firm connective tissue. Inside the cyst was found 
a cysticercus head with hooklets. 





Rokitansky gives no case, but states that cysticerci some- 
times appear in the spinal cord. 

The new case I have reported requires but little comment. 
The paresis of the left arm which occurred some time before the 
symptoms of the last illness set in, was probably unconnected 
in any way with the hydatid tumour. ‘The actual symptoms 
of the disease were clearly those of pressure upon the spinal 
cord below the origin of the arm nerves, ¢: wusing the paralysis 
and irritative phenome na of the lower limbs. Conseque nt 
upon the pressure, myelitis resulted which produced the arm 
symptoms and probably caused the death. The retraction of 
the head and tension of the muscles of the neck may be 
noted, although I consider them to be merely accidental 
symptoms. Nevertheless, Ollivier,? in commenting upon 
Chaussier’s case mentioned above, lays special stress upon the 
rigidity of the neck; he remarks that it is due to a per- 
manent irritation by the parasites. 

In only four cases namely, No. 2 (Esquirol), No. 6 
(Montansey), No. 14 (Barte Is), and No. 19 (Wood), had the 
hydatids developed inside the dura-mater, whereas, in both 








! « Bost. Med. & Surg. Journ.’ 1881, p. 511. 
2 ¢Traité de la Moelle Epinitre,’ vol. ii. p. 527. 
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the cases of cysticercus reported, the parasite was found in the 
substance of the spinal cord or its prolongation. In some of 
the other cases, in which the cysts were found between the 
dura-mater and the bones, it is clear that the growth had 
commenced within the vertebral canal, or at least in the 
bones which bound the canal. The —— of two of these 
cases, namely, No. 11 (Goupil) and No. 18 (Llewellyn), show 
that the bones were not affected by be growth, proving that 
it is possible for the parasite to develope in the soft tissues of 
the canal. In the other cases, however, definite affection of 
the bones is described. They may have been eroded by the 
growth of the cyst, but bearing in mind the frequency 
with which hydatids are found in the bones of other parts, 
it would appear probable that here also their primary seat 
was the vertebral column. In the original case described 
in this paper, the cysts were actually imbedded in the 
spinous processes. In seven of the cases described it will be 
seen that the vertebral canal was only secondarily invaded ; 
while in three: No. 1 (Chaussier), No. 3 (Reydellet), and 
No. 5 (Mélier), the record leaves the exact origin of the cyst 
in doubt. It will be noted in several of the cases quoted, and 
also in the new case described, that numerous cysts were 
found. It is most likely that these were re ally daughter cysts, 
the wall of the mother cyst having disappeared under the 
pressure. Such is the comment made by Foerster,’ with 
reference to his own case. 

The symptoms of the affection are those of compression 
paraplegia, and, unfortunately, in the absence of some ex- 
ternal sign of hydatid tumour, there appears no means of 
diagnosing the cause of such compression. This is the more 
to be regretted, as a consideration of the cases given shows 
that, in by far the majority of cases, the cyst is situated at the 
posterior ‘surface of the cord, and therefore would lend itself 
readily to operative interference. In one case, No. 18 
(Llewellyn), the position of the cyst is not fully described, 
and in four cases, as already mentioned, the cyst was in the 
substance of the cord ; but of the remaining sixteen cases, there 
are only four, Nos. 1, 4, 15 and 16, in which the cord was 
affected from the anterior part of the canal. Finally, it will 
be observed that in Reydellet’s case an operation was _per- 
formed, and even at this early date (1819), the vertebral canal 
was opened and cleared of its hydatid tumours. ‘The opera- 
tion was so far successful that the patient lived for twelve 
months and then died of suppuration. Modern surgery would 
probably avoid such a termination, 


1 Loe. cit. 











SOME FURTHER OBSERVATIONS ON FRIEDREICH’S 
DISEASE, 


BY J. A. ORMEROD, M.D. (OXON.), F.R.C.P. 


Ir had been my intention in this paper to continue the digest 
of cases of Friedreich’s disease which I published in a former 
number of ‘Brain. But seeing that Dr. Judson Bury has 
recently, in his valuable article,* dealt exhaustively with the 
literature of the subject, I shall confine myself to recording some 
further cases which I have observed, and adding references to 
some papers which have appeared since Dr. Bury’s publication. 

My first set of cases are from a family resident near Hertford, 
comprising—Case I. A young man in whom the principal symptom 
has been progressive ataxia of the lowerlimbs. Case II. An elder 
sister, exhibiting the typical symptoms of advanced Friedreich’s 
disease, plus sundry attacks of vomiting and of a syncopal (?) 
character. Case III. Their mother, bedridden with a spastic 
condition of the lower limbs. 

Case I.—John Brand, et. 21 (at date of first observation), 
single, a carpenter by trade, became an out-patient under Dr. 
Bastian at Queen-square on Oct. 28, 1884. Dr. Bastian noted the 
ataxia, the absence of pains, and the comparative youth of the 
patient, and seeing the interest which I took in the case, very 
kindly transferred him to my charge. 

He complains solely of weakness in the legs. He is a slight, 
somewhat pale and sallow man; gait unsteady, especially when 
he turns round; he is unsteady when he stands with his feet 
together and eyes shut. Hands said to be unaffected, but on 
closing the eyes, he cannot very readily touch the tip of the nose 
with his finger. Speech slightly hesitating and occasionally 
indistinct. Ocular movements normal; no nystagmus; pupils 
moderate size, act to light and accommodation. Optic discs 
normal, Legs fairly nourished, strength of muscles fair. Patellar 
tendon reaction absent on both sides. Cutaneous sensibility of 
soles and feet normal in all modes; no numbness or paresthesia. 
Special senses apparently normal. 

History of illness.—Was well till three years ago. Then had 
some sort of feverish attack, which he describes variously as 
“bilious fever,” or “rheumatic fever.” He was confined to bed 
for seven or nine weeks: was in a great heat and had pains all 
over him, but the joints were not red or swollen. On recovery he 
noticed the unsteady gait. He further seems to have had “a 
peculiar sensation” “which he cannot describe” from the legs up 


! No. 25. 2 * Bran,’ No. 35, 
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to the waist. The unsteadiness has gradually increased, especially 
during the last twelve months. A year after the illness men- 
tioned above, he had scarlet fever, but this made no difference to 
his walking. Recently he has had attacks of nausea with 
retching, but he does not actually vomit, and the nausea passes off 
in three minutes or so. 

Ever since the first illness he has been subject to pain in the 
limbs, which he thinks is rheumatic; it comes on only when he 
moves, and does not appear to have the characters of lightning 
pain. 

Never diplopia ; never difficulty in micturition (except occasional 
pain from “ gravel”), nor of defecation. No history of syphilis. 
Ordered Syr. Ferri Iod. 4}; Pot. lod. gr. v., ter die. 

January 24, 1885.—Visiting him at his home, I was enabled to 
verify the observations made when I first saw him. There is now, 
however, no noticeable abnormality of speech, and he says himself 
this has improved. His hands he says are quite well, and he can 
do his carpentering work. 

Farado-contractility of muscles in lower limbs tested and found 
normal. Plantar reflexes present. No deformity of feet. ‘The 
teeth are peculiar—the upper incisors being small, somewhat 
set apart, the edges worn and somewhat honey-combed. The 
deformity is very slight, and suggests the so-called mercurial or 
rickety teeth, not those of congenital syphilis. 

On July 3, 1885, he became an in-patient at Queen-square under 
Dr. Ramskill, and remained till the end of August. Dr. Ramskill 
kindly permits me to utilise the in-patient notes taken by our 
then resident officer, Dr. James Oliver. 

The unsteadiness, which on admission as in-patient was worse 
than when I saw him in January, continued to increase. Slight 
unsteadiness of the head, and slight tremor of the legs was 
noticed. Nystagmus, lateral in direction, was observed, though 
only from time to time, and only when he looked to the extreme 
right or left. He complained sometimes of the legs feeling stiff, 
and of pains in the legs which seemed to draw them up, 
“cramping pains.” There was slight hesitation and thickness of 
speech. He had some attacks of pain in the abdomen passing 
into his legs, and lasting a day or two; accompanied with nausea 
but no vomiting. A purgative given for one of these attacks 
upset him very much. Once he complained of a girdle-sensation. 
While in the hospital he was treated first with conium juice, and 
afterwards with quinine and iron. 

July 30, 1886 (at his home).—His general health, which had 
rather fallen off while in London, has now improved. But the 
ataxia of the lower limbs has increased; he can now hardly get 
about the room unless he holds the furniture. He feels as if he 
had a sponge under his feet, or as if the floor were loose. Rom- 
berg’s symptom is now well marked; thus when stripping for the 
examination of his chest, he has to sit down for fear of falling 
while he is pulling his shirt over his head. Beyond the ataxia, I 
can find nothing wrong with his lower limbs. The upper limbs 
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seem normal in every way; he can now touch the tip of his nose 
with the eyes shut. The speech, however, is rather indistinct, and 
the nystagmus more decided. 

I have not seen him since, but a sister-in-law reports that his 
legs get no better, though in other respects he is well. He has 
now been taking nitrate of silver for a long period. 

Cask If.—Linda Brand, sister of above patient, single, age 28 
(1885). 

January 24, 1885.—Seen at the family cottage ; she was in bed 
on account of the severe cold. ‘The history is partly from her own 
statements, partly from those of her mother, who was then alive. 

According to her mother, she had weakness of the legs from the 
age of 5 years. It was noticed as she came home from school, that 
her legs became crossed, and that she staggered about. Eleven 
yexrs ago (age then 17) she had scarlet fever, and this, to use her 
own expression, took her quite off her legs. She has been worse 
ever since. But she states that she can still stand and even walk 
a few steps with support. Ever since the fever too she has been 
unable to guide her hands, and her speech has seemed to her mother 
to be odd. With respect to this, she says herself that she has 
certain “ attacks of vomiting which make her speech worse.” In 
these attacks, she vomits phlegm for two or three days: anything 
that she takes would come up directly, and she therefore abstains 
from food. At these times also she aches all over, especially in 
the left arm down to the fingers. The attacks may come on, now, 
as often as once a fortnight, but less frequently in the summer 
than in the winter. They have been as frequent as this during 
the last three or fuur years, but she had them before that. During 
the last three or four years also she has had pains “ like something 
biting her legs.” During the last two or three years occasional 
incontinence of urine. 

No numbness nor anesthesia; never diplopia; sight said to be 
good, except for reading long tozether (error of refraction ?). No 
deafness, at least to ordinary conversation. 

Present condition.—She is of a pale sallow complexion, dark hair 
and eyes; mouth wide and slightly gaping, teeth prominent; the 
lower part of the face has a vacant expressionless look. (Her 
facial aspect strongly reminded me of another young woman with 
the same disease who was then under my observation.) Speech 
somewhat indistinct, words brought out with effort and pausing, 
syllables slurred sumetimes. Tongue protruded straight, without 
tremor ; slight tremor of facial muscles as she shows teeth. Well- 
marked nystagmus, chiefly as she fixes or follows; motions of eyes 
with this exception normal. Pupils moderate size, act normally to 
light and accommodation. 

Upper limbs very thin, movements of hands and fingers (e.g. in 
trying to unbutton her dress) markedly ataxic; with eyes shut, 
cannot touch tip of nose with forefinger. No tendon-reaction on 
tapping radius. 

Lower limbs thin; some muscular twitching in region of vasti 
interni just above knees, but chiefly, she says, “ when she thinks 
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about it.” The left leg she can scarcely raise from the bed ; but 
she can raise the right, and tells me she can even bear weight on 
it when assisted to stand. No rigidity of legs. No deformity of 
feet. Tendon reactions absent at knees: plantar reflexes not 
obtained. Sensibility of feet (so far as I could ascertain) normal : 
muscular sense apparently normal—she knows how her limbs are 
placed in bed. Reaction of muscles to a moderately strong faradic 
current normal, but the current is felt very little in the left 
leg, albeit she feels the warmth and the touch of the electrodes. 
Spinal column (which could only be roughly examined) appears 
straight. 

About eighteen months later, having heard that she was worse, 
and had become subject to alarming attacks of choking, I visited 
her again, 

July 24, 1886.—She is now sitting in a chair, and is not in bed, 
but says she has grown so far worse that she cannot walk, and can 
only stand a very little. The expressionless look about the lower 
face is very marked; nystagmus unchanged; pupils as before 
normal; speech I think more defective, slow and rather drawling, 
words indistinct and yet somewhat separated ; no definite tremor 
of tongue or lips. Further she says she has become subject to loss 
of voice: her voice she says “ goes off.” This is apparent as she 
speaks now, for sometimes as she begins a sentence, her voice gets 
squeaky, and subsides into a whisper before the end. There is 
now marked paralysis of the lower limbs; thus she can hardly 
move her feet off the stool (paralysis of flexors of hips and extensors 
of knees); neither can she dorsi-flex the feet or toes at all. I 
cannot however find any trace of deformity or contracture; she 
states that the toes “draw under,” but this is probably the effect 
of the extensor paralysis. There is now I think actual wasting of 
the vasti, in addition to the leanness of the whole lower limbs. 
Sensation still quite normal. The hands are more ataxic than 
before; she cannot cut up her food, but can manage to feed 
herself with a fork. Complains of no pains. Has no trouble with 
the sphincters. So far as | can make out the spine is still straight, 
but the right scapula and the posterior part of the right ribs 
project in a manner that suggests a spinal curvature. 

Coming to the “ choking attacks,” about which I had been told, 
she says that sometimes, and especially when she lies down in bed, 
she feels as if she could not breathe, and has to be held up. While 
talking to me something of the kind came on; she leant back 
in the chair with her head extended, then over one arm of the 
chair with her head drooping to that side, appeared to hold her 
breath, looked distressed and as if about to weep. Her pulse was 
asily felt at the beginning, but grew feeble towards the end of 
the attack. She came round in two or three minutes. No actual 
dyspnoea, no cyanosis, no loss of consciousness, nor any kind of 
convulsion. Except for the condition of the pulse and of the heart 
(see below), it might have been a sort of hysterical attack. These 
attacks she has had for six months, and worse since she was upset 
by her mother’s death (in March of this year). The vomiting 
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attacks which she described to me on the occasion of my last visit 
still persist; the last visit was about three weeks ago. 

An attempt to examine her larynx was altogether unsuccessful, 
as she was much too irritable and nervous. 

On examination of her heart, I found well-marked evidence of 
disease, viz. apex beat just beyond nipple-line, in fifth interspace : 
action rapid: a systolic murmur, mostly musical, heard all over 
the precordia, loudest at the left fourth interspace near sternum, 
and loud along all left edge of sternum, moderate at the apex beat 
and over aortic area, not audible behind. Probably this murmur 
was of very long standing, for ten years ago a medical man who 
examined her heart told her she “‘ must have had rheumatic fever.” 
She never had it to her knowledge. Other possible sources of 
cardiac mischief suggest themselves, either the scarlet fever, or 
what would fit in with the nature of her nervous disease—con- 
genital malformation. 

The father of these patients, William Brand, was at the time that 
I saw him (January, 1885) a healthy old man, who, with the 
exception of chronic rheumatism, had never had any illness in his 
life. His patellar tendon-reactions were normal. ‘There appeared 
no reason to suspect him of alcoholism. About his ancestry I have 
no information. He died rather suddenly on June 8th, 1887, while 
sitting at table. He had previously, nevertheless, been suffering 
from dropsy. 

More interest attaches to the case of the mother and to her 


family. I saw her but once; owing to her helpless state and the 
bitter coldness of the weather, it was impossible to make a 
thorough physical examination ; but I was able to ascertain some 


facts of importance. 

Cask II].—Mis. Brand, age 64 (January, 1885). She gives a 
clear account of herself and her family. She was never ill till after 
her third confinement (age then 29 or 30), when she had a white 
leg. ‘The present affection began to develop from twenty to thirty 
years ago (and therefore in no immediate relation to the white leg) ; 
she speaks of it before it laid her up as “a weakness.” ‘Twenty-five 
years ago she became subject to a feeling of loss of power in the 
right side; this feeling began in the great toe and passed up that 
side. It was momentary, but made her drop what she was holding ; 
she has had it on and off ever since. For a period of eighteen 
years she attended at the Hertford Infirmary; she experienced 
difficulty in walking ; she felt tired and used to fall about. She 
was also subject to “illnesses” which would take her quite off her 
feet. In these “ illnesses ” retching would come on suddenly, and 
last for some hours; she had abdominal pain at the same time. 
For some years, in addition to the weakness she felt a numbness 
right up to the navel; it felt as if she were walking on stumps. 
Sometimes she did not know when she passed a motion. This 
numbness has now quite disappeared. During all this period she 
had no notable pain. 

Six years ago, an accident happened to her which seems to have 
formed a critical point in her disease. She stumbled and fell upon 
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her back, and has been much worse ever since. She has been 
unable to stand, and can only lie in bed or sit on a chair: she has 
also become what she calls “‘ contracted ”; the ribs of the left side 
are, she says, displaced, and she is subject to a dragging pain in 
the back and side. After the fall she used to have convulsions of 
pain in the right side, which seemed to “draw the side.” From 
time to time she has difficulty in holding her urine; defecation 
normal, though the bowels are rather confined. 

Present condition.—She is a healthy-looking woman in the face, 
though thin; at present isin bed. Speech quite natural. Sight 
and hearing said to be natural. No nystagmus: the state of 
the pupils unfortunately is not noted, but if I remember right 
they acted naturally. Upper limbs. Right grasp very feeble, left 
natural. No ataxia of movement; touches nose with finger-tip, 
even with eyes shut, fairly readily. Tendon-reactions present at 
both wrists. Right shoulder-joint stiff, cannot raise it above her 
head. She says this came on after the fall; whether it were due 
to adhesions, I did not determine. No rigidity of elbow, wrist, or 
fingers. Trunk. A marked projection of the ribs in the left infra- 
mammary region very suggestive of spinal curvature. Yet, so far 
as I can make out through her wraps, the vertebral column is 
straight. She says herself the back is not crooked, but the ribs 
she was told were displaced by the fall. She can sit up in bed 
when raised, but cannot get up into that position by herself. 
Lower limbs rigid, partially flexed at hips and knees, and the knees 
pressed together. She cannot move them from this position her- 
self, and they offer resistance to passive movement. Tendon 
reactions present at both knees, and well-marked ankle-clonus 
present on both sides. The muscles both above and below the 
knees are small; I could obtain no faradic reaction, but had not a 
battery powerful enough to test this point thoroughly. Sensation 
roughly tested appeared normal in the feet. She has a dragging 
feeling in them which distresses her much, especially in cold 
weather. 

This patient died in March, 1886; I suppose from some form of 
lung disease. She had had a bad cold and cough; and while 
convalescing from this sat out of doors in her chair. It was 
thought that she got a chill in this way, for she had to go to bed 
again, and died in five days’ time. 

I may say at once that I record the above case as being the 
mother of two typical cases of Friedreich’s disease, herself suffering 
from some form of spinal disorder. I do not say that her symptoms 
were those of Friedreich’s disease. ‘There was no ataxia, no 
nystagmus, no speech-affection (although the disease was of long 
standing); and on the other hand, there was a spastic condition of 
the lower limbs, with preservation of tendon reactions, and with 
ankle-clonus. It ought to be mentioned, however, that the woman 
thoroughly identified her own disease with that of her children ; 
there are indeed some points in her history—e.g. the “ illnesses ” 
or vomiting attacks—which correspond with the history of her 
daughter’s case, and it is by no means impossible that the fall on 
the back to which she attached so much importance may have 
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set up a myelitis calculated materially to modify her original 
symptoms. 

ut this much at any rate may be fairly argued, that the 
tendency to spinal disease in the Brand family came through this 
patient. For she was William Brand’s second wife; and whereas 
by his first wife he has three living children all healthy, by this 
his second wife he has three living children, of whom two are 
paralysed. And again there is no record of nervous disease on his 
side of the family; but in her family was a marked tendency to 
paralysis. She gave me the following account of it. 

Her father, William Savill, who died at the age of 70, had during 
the last twenty years of his life a “ weakness” which she thinks 
resembled her own. He dragged one of his legs. His hands were 
unaffected. He used to complain much of “ rheumatism.” 

Her mother had three “ paralytic fits,” in the last of which she 
died. These, so far as I could make out, were apoplectic: she 
distinguishes them, at any rate, from her father’s illness, “ which 
did not come on in this way at all.” 

She has two sisters of whom she has lost sight, but she never 
heard that they were in any way paralysed. 

She had several (five ?) brothers. One of these died at middle 
age ina fit. Another, who died at 67, was for two years before 
his death “ paralysed on the brain.” He could not talk well, and 
his memory used to come and go. But he was never paralysed in 
his limbs, like herself. 

I append a table of all the members of this family concerning 
whom I have been able tv obtain information :— 

Date, 1885. 

Wm. Savi m Mrs. Savi1u. 
(paralysed in legs). | apopleetie 


| 
Male Male 2 females, 3 (?) other 
(died in fit). (aphasic ?). males 


Linda (paralytic, Case ITT). 


WituiamM Branp, married (first) JANE Seu, and by her had 


William. Ann Louisa (Brinlow) Caroline (Black). 
(healthy, normal tendon-reactions). 
ions aa ieee 
| | | 
4 children, «et. 21—7 3 children, 4 premature 
(living and healthy). who died young. births. 


Witii4m Branp, married (secondly) Linpa Savitz (Case IIT), 
and by her had 
— 
Alice (Smith), et. 32, Linda John 7 children, 
twice married ; ataxic, (ataxic, who died young; 
her eldest child has Case IT. Case I.). °. one of “ brain fever” ; 
left hemiplegia. another had fits 
2H 2 
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The first two cases illustrate one special peculiarity of this 
disease, viz. its tendency to attack several members of one genera- 
tion. The third case shows that their proclivity to spinal disease 
was inherited from the mother, having been in all probability 
inherited by her from her father. It need not perhaps surprise 
us to find symptoms of lateral sclerosis in the mother, as opposed 
to the symptoms of posterior sclerosis in the children, if we 
remember, that such knowledge as we possess of the morbid 
anatomy of the disease goes to show, that both lateral and 
posterior columns are affected in course of time, albeit the pos- 
terior are affected primarily and most completely. Other instances 
too are on record of spinal disease attacking several members of a 
family, yet under various forms.? 

Nevertheless it is an interesting question, whether this particular 
form of ataxy cannot, in addition to appearing as a “ family’ 
disease, i.e. among brothers and sisters and cousins, be shown also 
to be directly and strictly inherited. Now in a certain number 
of instances there has been reason to think that ancestors of the 
patients were ataxic;? but generally this has been a matter of 
history, not of the author’s own observation, so that the exact 
nature of the ancestral disease remained doubtful. Vizioli,* how- 
ever, has settled the question in the affirmative. A man begat 
eight ataxic children. One of these cases Vizioli studied, and 
diagnosed as Friedreich’s disease. This same patient of his begat 
two children, both of whom were under Vizioli’s observation, and 
were the subjects of Friedreich’s disease. Here therefore is 
evidence of direct transmission. 

Taking “ heredity,” however, in the broad sense of family 
proclivity, there can be no doubt that it is a distinguishing feature 
of this disease—the feature indeed which chiefly led Friedreich 
to differentiate it from ordinary tabes. Nevertheless, as cases have 
been multiplied, it has become evident that the other characteristics 
of the disease are sufficiently definite to allow of a diagnosis even 
in sporadic cases; and further that, as might be expected, such 
sporadic cases do exist.‘ Jt is important that this should be 
known, for it is in such cases (especially in their earlier stages, 
when perhaps difficulty of speech or nystagmus has not yet 
appeared ), that mistakes in diagnosis are most likely to be made. 

I have myself seen three instances of sporadic Friedreich’s 
disease; the first under the care of Dr. Gee in St. Bartholomew’s 
Hospital, the second under Dr. Hughlings-Jackson in the London 
Hospital, the third an out-patient of Dr. Howard Tooth’s at the 
Metropolitan Free Hospital. This latter patient I have twice 
seen, once with Dr. Tooth two years ago, and again in the present 
year. Dr. Tooth kindly permits me to publish notes of the case. 

1 “Primary Spastic Paralysis and Pseudo-Hypertrophie Paralysis in Differen 
Members of a Family.” Philip, ‘ Brat,’ No. 32. 

2 See cases by Carré, Rutimeyer, Brousse, Everett Smith, Judson Bury, and 
the author. 

3 Vizioli, ‘La Malattia di Friedreich,’ 1885, pp. 11, foll. 

* See references in Dr. Bury’s paper, ‘ Brat, No, 34, p. 153; and also 
‘ Archiv. de Neurol.” March 1887, case by Bloeq. 
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Cast IV.—Bridget Sullivan, age 19 (June 10th, 1885). A 
healthy-looking girl, though rather small in stature. Her chief 
complaint is unsteadiness on her legs. She certainly walks very 
unsteadily, looking at her feet as she goes. She cannot stand 
well with her feet together, and still less with her eyes shut. 
Even as she sits, there is a slight unsteadiness of her head. The 
hands are affected, but much less than the legs: she cannot 
do needlework as she used to do. 

Lower limbs.—Absence of patellar tendon-reactions. Muscles 
well nourished: the quadriceps cruris contracts well, either when 
struck or under the faradie current. Sensation appears normal in 
every way. ‘The left foot turns in a little, and there is here some 
tendency to club-foot. Otherwise no evidence of contracture. 

In the spinal column, however, there is a lateral curvature, 
convexity to the left, in the dorsi-lumbar region; here also is 
some prominence of the spines (kyphosis?). Her mother too has 
noticed that she does not hold herself up when sitting. As 
regards the rest of the trunk, she has occasional pain, ofa shooting 
character, in the left lumbar and iliac regions, but this does not 
appear to be a prominent symptom. 

In the upper limbs, Dr. Tooth had noticed a certain amount of 
ataxia. Thus she could not, with her eyes shut, bring the tips 
of her forefingers together with certainty, nor touch the tip of ber 
nose quickly. 

Eyes.—Movements normal, no nystagmus; pupils act normally ; 
fundus of both eyes natural. Sight is said to be impaired, but 
apparently she is hypermetropic. ‘There is, I think, a slight peculi- 
arity of speech, viz. extra distinctness of syllables and monotony 
of pitch; but at any rate it is too slight to have attracted the 
mother’s attention. Mentally she was, when at school, intelligent 
and quick; but lately she has become irritable, and sometimes 
rude to her mother. 

Menstruation has only recently commenced. 

She has never had any fits, nor vomiting, nor headache, nor 
indeed any complaint but the present. 

History of illness—It began some two or three years ago. In 
May, 1883, she was in St. Bartholomew’s Hospital, under the care 
of Dr. Gee. The following is an abstract of her symptoms. 

“Tll for a year, with commencing tremors in the hands; drops 
things when spoken to crossly. Is getting worse. 

“Pains in back. When a child, had abscess in the neck. 
Lateral curvature in dorsal region. 

“ Cardiac dulness above third rib. Apex-beat in fourth interspace 
within nipple line. Thrill (?) with apex-beat. Occasional harsh 
murmur with first sound over second left rib. 

“ No albuminuria.” 

A later note (May 2) says: “ Tongue tremulous; right arm 
shakes. Diagnosis, chorea (?).”! 

' Tt seems to be a fact, that some cases of Friedreich’s disease hegin with 
sVmptomes rescmbling chorea; vide M dico-Chir, Soci ty’s *Transacti ms,’ vol. 68, 
pp. 149, 152; and Erlenmeyer, *Centralblatt fiir Nervenkr.,” 1883, p, 385 
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Since that period she has never been what she was before. The 
staggering gait was first noticed in November, 1884 (about seven 
months ago). 

In June, 1887, I saw her again, after two years’ interval. The 
chief change was a marked increase in the ataxia of the legs. She 
can now (it is noted) only walk when supported, or by holding on 
to the furniture. In doing so she sometimes gets her legs crossed, 
and there is certainly a tendency to throw the feet outwards 
and forwards. Her mother’s expression is that she “throws her 
feet.” She can stand with her feet apart, and can just stand 
with the feet together, but on shutting her eyes she would fall 
altogether. Sensation in the feet and legs is still perfect, and 
she knows their position when in bed. About the feet, especially 
the left, there is some bluish congestion looking like incipient 
chilblains. Left external malleolus prominent; left ankle-joint 
loose, and the foot tends to turn in. Left instep is high, and the 
toes decidedly tend to turn up. The right fvot is well-shaped. I 
notice that her hands move awkwardly as she fastens up her 
dress, but she can do this, even fastening the strings behind her 
back. Sewing or fine work she cannot do, but she can “ clean 
about” as well as ever. Tendon-reactions quite absent, whether 
at knees, wrists, or elbows. Speech not definitely affected, but it 
still seems to me a little odd. On fixing an object with her eyes, 
there is slight shaking of the head ; and on fixing to the left, some 
(doubtful) nystagmus. . 

She is well-nourished, indeed rather fat ; menses regular, breasts 
well-developed ; heart and lung sounds normal. 

The family history of this girl stands as follows (1887). 

Mother, age 57, an active healthy Irishwoman; never been ill ; 
never touches alcohol in any form, says a glass of beer would make 
her tipsy. Befcre marriage, was in good situations as domestic 
servant. Was one of seven brothers and sisters, none of whom 
were paralysed. Both her parents were healthy people. 

Father (whom I did not see), also Irish, age about 58. Said to 
be “delicate-looking,” but has never been ill. Is a confirmed 
drunkard. A pledge signed two months ago hangs on the cottage 
wall, but he drinks still. Comes home on Saturday nights “ blind 
drunk, so that they cannot stop in the house with him.” Yet it 
takes a great deal of liquor to intoxicate him. Sometimes, while 
in this state, he has pinned his paralysed daughter against the 
wall, frightening her very much. It should be mentioned, how- 
ever, that in the two years preceding this girl’s birth, he did not 
drink so much. His family history is unknown to his wife (who 
was my informant respecting him); but at least she never heard 
that any of his relatives were paralysed. 

These Sullivans have had four children, viz., 

(1) Mary, died in 1867, at age of 2 years and 5 months, of 
“inflammation of the brain.” 

(2) Bridget, Case IV., given above. 

(3) A son, age 19, healthy. Dr, Tooth examined him and found 
him free from ataxia, and his patellar tendon-reactions normal. 
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(4) Catherine, died in March, 1872, aged 1 year and 7 months, 
of “diseased mesenteric glands.” She never walked. 

Family predisposition is in this particular instance wanting. 
But as another possible factor in the etiology, we ought to note 
the intemperance of the father. This point has been emphasized 
by other physicians, and I believe with reason. I have myself 
had the opportunity of studying Friedreich’s disease in four 
different families, and in three of “these, viz. Sullivan, just given, 
and Harmer and Woodcock, published in the ‘Transactions of the 
Medico-Chirurgical Society,’"' there has been a history of intem- 
perance in the father. In the first two of these three there was 
no history of nervous disease among the ancestry; in the third 
(Woodcock) there was a strong nervous heredity on the mother’s 
side; her father was probab ly” ataxic, her sister insane. But in 
addition, her husband (as she has since informed me) was a hard 
drinker during their early married life, and her own notion (perhaps 
not an irrational one) is that her children’s paralysis is due to 
the frights she sustained during pregnancy from her husband’s 
drunken fits. 

I find that parental or ancestral intemperance is mentioned in 
two instances by Friedreich, and also by Everett Smith, Vizioli, 
Quincke, Judson Bury, and Kingston Fowler. Some of the 
histories read almost as if intemperance had started a disease in 
the drunkard’s offspring, which subsequently became hereditary. 
Thus the grandfather of Dr. Bury’s patients had small feet, and 
could not walk in the dark, and his father again drank heavily ; and 
in Vizioli’s observations quoted above, we find that an intemperate 
man had eight ataxic children, and through one of these two ataxic 
grandchildren. 

I admit, nevertheless, the force of the objections, firstly, that 
drunkenness may be itself the expression of nervous disease, and 
secondly, that the parental drunkenness may be a mere coincidence, 
for intemperance is very common, while Friedreich’s disease is rare. 
jut it is likely enough that several factors may be required for its 
production, and they may differ also in different cases. We know 
too little of the etiology to neglect the study of any possible 
cause. 

I have elsewhere remarked, that acute specific diseases appear 
sometimes to assist in the development of Friedreich’s disease, or 
to cause an aggravation of it. The cases of John and Linda Brand 
(I. and II.) are curious in this respect. They both had scarlet fever 
about the same period of their lives, and after the first de -velop- 
ment of their nervous symptoms. John was none the worse for it ; 
but Linda’s disease was so much aggravated that she became a 
paralytic practically from that date. Nev ertheless, John’s disease 
peer originally after some febrile attack of uncertain nature, 

I should like to mention in this connection the case of two brothers 
recently shown to me by Dr. Hughlings-Jackson at the London 
Hospital. They both hi ad Friedreich’s disease; in the first the 


' Vol, 68 
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disease had developed in such close connection with diphtheria, that 
it was for a time questionable whether his symptoms were not due 
to some diphtheritic paralysis, of a permanent and progressive 
nature. Then the second brother came under observation, who 
had never had diphtheria, but exhibited nervous symptoms similar 
to those of his elder brother. 

There is a condition not infrequently found in the subjects of 
Friedreich’s disease which deserves notice—I mean the deformity 
of the feet. I do not think much attention was given to it before 
the observations of Rutimeyer, who noted the development of club- 
foot and a tendency to dorsiflexion of the toes. Dr. Bury describes 
and gives an illustration of the deformity. In the two Brands 
(Cases I. and II.) there was nothing of the kind; in the case of 
Bridget Sullivan (Case IV.) the left foot apparently is becoming 
deformed. I have watched the condition develop in another family 
(Woodcock). The instep becomes prominent, and the metatarsals 
appear to be shortened ; at the metatarso-phalangeal joints the toes 
become over-extended, and at the first interphalangeal joints 
flexed. The foot looks humpy and shortened. Below, the plantar 
arch (at least, as seen from the inner side) is abnormally high, and 
the balls of the toes are very prominent. The foot also tends to 
assume the position of equino-varus. Perhaps a contracture of the 
long extensor of the toes associated with a paralysis of the 
interossei might produce the main features of the deformity. It 
certainly is not always present in Friedreich’s disease, even in 
advanced cases (Case II.); and I have seen it in other diseases— 
once in a case of old-standing multiple neuritis, once in two sisters, 
who, though they could hardly be said to be suffering from 
Fricdreich’s disease, presented some symptoms which are worth 
mentioning in that connection. They were as follows— 

A girl, wt. 19, was admitted by me to Queen-square Hospital for 
difficulty in walking. This, she told me, was due to a deformity 
of her feet. On examination I found the humpy shortened foot 
which I have endeavoured to describe above. The patellar tendon 
reactions were entirely absent. The difficulty in walking and the 
deformity of the feet had come on gradually about the age of 10, 
and she thought were getting worse. I could discover no other 
nervous symptoms. A sister, age 30, brought her, and this sister 
had a similar deformity, but, in the right foot only. The patellar 
tendon-reaction was quite absent on the right side, and only just 
present on the left. ‘The foot, she said, did not impede her walking 
unless she tried to go fast. On enquiring into their family history, 
they told me that a brother, aged 23, living in China, had the 
same shaped feet. There were six others in the family, reported 
healthy. Further, a maternal uncle had the same deformity of 
feet, but had no difficulty in walking. 

I believe that cases of club-foot occurring in several members of 
the same family have been reported by orthopedic surgeons ; per 
haps an investigation of the nervous system might show, that in 
such instances there existed more than a mere local deformity, as 
I can scarcely doubt was the case in these patients. 
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MALARIAL PARAPLEGIA. 


BY C. W. SUCKLING, M.D. (LOND.), M.R.C.P 
Physician to the Queen’s Hospital, Birmingham, &c. 


PARAPLEGIA is a very rare and interesting manifestation of 
ague, occasionally taking the place of the ordinary fit, and 
occurring regularly in an intermittent manner. It may, 
however, occur at irregular intervals in those who have been 
attacked by ague. Romberg first described this condition, 
and his case was a very typical one, the attacks of para- 
plegia occurring suddenly on alternate mornings at the same 
hour and passing off in a few hours. Sensation was unaffected, 
but the sphincters were paralysed. The attacks were soon 
checked by the administration of quinine. Harting and Erb 
have also described similar cases. 

Dr. Gibney has described three cases of intermittent spinal 
paralysis of malarial origin cured by quinine; the attacks 
were irregular in the time of their onset, the te nndon reflexes 
were lost, and a remarkable feature was the diminution and 
absence of the electrical response of the nerves and muscles. 
His cases were also quickly cured by quinine. 

Westph: al has recorded a remarkable case of periodic 
paralysis in the ‘Berliner Klinische Wochenschrift, Nos. 3 
and 32, 1885, in which all four extremities were affected. 
The paralysis came on at night and disappeared before 
morning. The loss of power was absolute, and the nerves 
and muscles completely lost thei sir electrical excitability je 
the periods of paralysis. The attacks recurred for several 

months and finally ceased. There was apparently no malarial 
taint, and W estphal can offer no explanation of the affection. 

A case of intermittent paraplegia, independent of malaria, 
has also been described by Dr. Shakhnovitch, related in the 
‘London Medical Record,’ 1884. 

No mention of malarial paraplegia is made in any of the 
ordinary text-books of medicine and in several important 
works on neurology. I find that a brief account of the 
affection is given in Dr. Ross’s treatise, in Bramwell’s work on 


1 ‘Syd, Soc ,’ vol. ii., 1853. 
2 ¢ American Journal of Neurology and Psychistry,’ vol. i., No. 1, 1882 
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the Spinal Cord, and a fuller description is written by Dr. 
Bastian in Quain’s ‘ Dictionary of Medicine.’ But no reference 
is made to the affection in the works of Gowers, Hammond, 
Hamilton, Wilkes, and Buzzard. It will be readily infe rred 
from the above statements that the affection is an exceedingly 
rare one, and that little is known of it. 

In searching for information concerning the disease I ob- 
tained much assistance by applying to Dr. Neale’s ‘ Medical 
Digest,’ in which valuable work references to several recorded 
cases are given. 

The nervous system is largely implicated in ague—so much 
so that Trousseau considered that the disease was a neurosis. 

J. P., a shoe-maker, was admitted into the Queen’s Hospital 
on July 4th last, complaining of loss of power in his legs. 
There was no family history of any disease. Nineteen years 
ago the patient had an attac ‘k of venereal disease, a sore throat 
following ; and two years later he had ulcers on both legs. 

Eleven years ago, while serving as a soldier in India, he 
had his first attacks of ague; and for three months had an 
attack of more or less severity every day, until he was moved 
with the troops up the hills. 

Whilst at home, eight years ago, he had two attacks of ague, 
and a year later he went out to ‘Afehanist: an, and for two years 
suffered from the same complaint (quotidian). He re ‘turned 
home in 1882, and three months after his return he had 
another attack. 

In June, 1886, he had an attack of ague, and a fortnight 
subsequently he lost his speech for a week. This loss of 
speech came on sud lenly with giddiness, and he was tre = 
at St. Bartholomew’s Hospital. The giddiness only lasted : 
few hours and his speech returned suddenly, but was thick for 
a day or two after. 

At the beginning of August, 1886, the patient had another 
attack of ague, and about a fortnight after was admitted into 
the Queen’s Hospital, Birmingham, suffering from par alysis in 
both his legs. When this attack came on he felt as if he had 
received a blow of a fist on the back of his neck; he felt 
giddy, lost power in his legs, and fell. He says that sensation 
was lost in his legs. He remained in the hospital for a fort- 
night, and power gradually returned. On the third morning 
he was able to raise his left leg, and on the fourth, moved his 
right. 

Since his discharge from the hospital last year he has had 
several attacks of ague, each attack lasting a few days; the 
seizures occurring daily, and being marked by a cold and a 
sweating stage. 

87) he 


A fortnight ago (June 20th, 188 again had an attack, 
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and the next day had a pain round the middle of his body- 
“girdle pain”—and on July 4th, with a sudden attae k « 
ciddiness, the patient for the second time lost power in his 
legs, was confused and almost unconscious for about five 
minutes, and passed his urine involuntarily. 

He lost his speech for an hour and suffered from headache. 
On admission, he was found to have lost all power and feeling 
in the legs, and his speech was thick and slurred. 

On the front of both legs were several cicatrices of a coppery 
colour, where he had had ulcers some years ago. 

On the morning after admission (. July 5th) sensation in the 
legs was found to be perfect, though all forms of sensation 
were quite lost when admitted. He stated that feeling 
returned in his legs during the night with a sensation of 
“pins and needles.” Motor power was still completely lost 
in both legs. 'The plantar and cremasteric reflexes were 
absent; the knee-jerk was normal. There was no pain or 
tenderness in the spine or lower extremities. The muscles of 
the trunk, head, and neck, and upper extremities, were un- 
affected. There was no affection of the special senses or of 
the ocular movements, and no change in either fundus oculi. 

The memory was good, and there was no impairment of 
intelligence. 

Speech was a little impeded, there being a slight stammer. 

Involuntary micturition was still present, the urine dribbling 
away; but later in the day he recovered power and was able 
to retain it. 

The faradic response of the nerves and muscles of the lower 
extremities was normal. 

On the morning of July 6th the patient was able to raise 
his left leg off the bed, and about an hour after was able to do 
the same with the right leg. 

The plantar reflex was still absent; the cremasteric reflex 
had returned, and the knee-jerk was very lively. 

At night the patient was able to walk by himself to the 
lavatory without help, and could pass his urine naturally. 

July Tth—The patient expressed himself as being quite 
well, and he wished to leave the hospital. 

The feet were cold, but the surface temperature was 97° F. 
The plantar reflex was still absent. 

July 8th.—The plantar reflex was now present on both sides, 
the kne e-jerk was slightly exaggerated, but there was no 
ankle-clonus. 

The patient walked about perfectly well ; motion and sensa- 
tion were perfect. He was discharged perfectly well. 

During his stay in the hospital his te mperature was normal, 
as also was his urine. 
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There can be no doubt, in the above ease, that the paraplegia 
with which he has twice been seized is connected with the 
attacks of ague from which he suffers. The paralysis each 
time occurred a fortnight after an attack of ague, was sudden 
in its onset and more gradual in its disappearance—the left 
leg recovering power betore the right. 

Recovery in each attack commenced on the third morning 
after the onset, and was complete in a few hours, 

In each attack, moreover, there was temporary loss of speech, 
together with dribbling of urine. 

The presence of pi araly sis of the sphine ter ve sic wz muscle in 
itself is sufficient to negative the supposition of the paralysis 
being hysterical in its nature, and the presence of temporary 
loss of speech and aphasia showed that the lesion was not one 
limited to the spinal cord, 

The patient on his admission was given quinine ; but it is 
impossible to attribute the recovery to the use of this drug— 
paralysis in connection with ague being intermittent and 
recovering of itself. 

The attack was so short-lived that it was impossible to make 
a more complete examination than that above recorded, but 
the patient has promised to attend the hospital at once should 
he have another seizure. 





CONCUSSION OF THE SPINE FROM A FALL FOL- 
LOWED BY WASTING AND PARALYSIS OF 
NUMEROUS MUSCLES IN BOTH ARMS, GLOSSY 
SKIN AND LOSS OF SENSATION OF RIGHT 
HAND. 


BY FREDERICK W. MOTT, M.D. (LOND.), M.RC.P. 


(Medical Registrar, Charing Cross Hospital.) 


I am indebted to Dr. Green for kindly allowing me to show 
this case at the Neurological Society, and to publish the 
following notes. 

George Hunt, et. 49, a joiner by occupation, sought admission 
to Charing Cross Hospital, for loss of power in the arms and 
hands. There was nothing noteworthy in his family history, 
except that it was free from hereditary taint. 


Patient had for many years been a total abstainer; he had 
never had venereal disease. His work was carriage building ; 
although paint was always about the shop, yet he was quite 
sure that he had never exposed himself to lead poisoning, for 
he had always kept his hands very clean, otherwise he would 
have been fined. Moreover, he had never had colic. Patient 
stated that up till January Ist, 1887, he had enjoyed perfect 
health (he was then a heavy man weighing 14 stone), and 
while out for a walk he slipped and fell backwards, striking 
the back of his head and neck. He was carried home un- 
conscious, and remained so till the following morning. He 
kept his bed for about a week, and at the end of this time he 
me 3 up, apparently not much worse for the accident, for he was 
able to move both arms and legs, and he suffered no pain. 
Three days later, or ten days after the fall, he complained of a 
tingling pain in the right shoulder, afterwards extending to 
the back of the hand and little finger. The pain continued 
for about eight hours, and was followed by loss of movement 
and a feeling of coldness in the hand. ‘He was unable to 
move his arm or hand. At the end of April, or rather more 
than three months later, he complained of tingling pain in 
the central fingers of the left hand, and also in the left 
shoulder; this was followed by loss of power to raise the 
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left arm or supinate the left hand ; and while the right side 
has improved a little, this has steadily got worse. 

He has not had any visceral disturbanc ‘es nor any difficulty 
in walking. He was for some time in the Lincoln Hospital 
without deriving much benefit. 

Present condition, July 14th.—There is loss of sensation on 
the dorsum of the index finger, thumb and radial side of the 
middle finger and hand, also of the lower two inches of the 
radial border of the forearm. The fingers and thumb of 
right hand are pointed, the nails long and thin, and the skin 
smooth and glossy, especially the dorsal surfaces. 

There is extensive wasting of a number of muscles of the 
right shoulder, arm, and hand. The shoulder is adducted and 
only very limited movements of flexion, extension, and abduc- 
tion, can be performed. The elbow is semiflexed and the 
wrist joint midway between pronation and supination, with 
ulnar deviation of the hand. The fingers are extended and 
the thumb slightly flexed. Slight movements of abduction 
and adduction of fingers can be performed, and the ring 
and little finger can be slightly flexed and extended at the 
metacarpo-phalangeal joint. 

The muscles of the right side most obviously wasted are the 
deltoid, triceps, supinator longus, the muscles that flex and 
extend the wrist and fingers ‘and pronate and supinate the 
hand. There is a great deal of rigidity about the shoulder, 
and the arm cannot be raised as high as the head by force. 
The left side is affected in a similar manner to the right with 
the following notable exceptions. ‘There is no loss of sensation 
and no trophic affection of the skin. ‘There is not quite such 
extensive atrophy of muscles, as he can supinate the hand 
and can slightly flex the wrist, ‘also he is able to flex the 
middle, ring, and little fingers. There is no alteration of the 
knee-jerks, nor any symptom pointing to a transverse lesion 
of the cord. ‘The pupils are equal, and respond to light and 
accommodation. 

There is not now, nor has there ever been, any pain or 
stiffness in the neck ; and the spine may be percussed without 
causing any painful sensation. Warm sponges were also 


applied without any result. 


Electrical Examination. 


Faradism.—Trapezius-sterno-mastoid, rhomboids and leva- 
tors ang. scap. of both sides react normally. 

Left arm.—The triceps, deltoid, supinators and extensors of 
the wrist and fingers and the thumb do not react at all. 
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Right arm.—The deltoid, triceps, lower fibres of pectoralis 
maj. do not react, nor do any of the muscles of the forearm and 
hand, except the flexor-carpi ulnaris, opponens pollicis and 
first dorsal inteross% ous. 

Galvanism.—The muscles of neck and back react normally. 

Left arm.—Deltoid does not react, biceps normal, triceps 
requires a stronger current than normal. The supinator 
longus and the long and short extensors of the wrist do not 
react to the strongest current that can be borne. In the 
extensors of the fingers AC.C.>KC.C, Ulnar side of the 
flexor prof. digit. reacts normally. 

Right arm.—tThe deltoid does not react to the strongest 
current that can be borne. Lower fibres of pectoralis maj. and 
serratus require stronger current than normal KC.C, before 
AC.C. Biceps one and a half M.A. In the forearm and hand 
only those muscles supplied by the ulnar nerve respond, 

The patient was ordered the following treatment by Dr. 
Green. ‘To be galvanised every day, to have massage of the 
affected limbs twice a day. A mixture was given of which 
5 grs. of iodide of potassium was the principal ingredient. 

The patient slowly improved on this treatment, and in 
October he was able to raise his right hand above his head and 
place it on the back of his neck. The rigidity and stiffness in 
the elbow and joints had disappeared; the movements of the 
right hand and arm were still very limited, but considerably 
improved, ‘The loss of sensation and the glossy condition of 
the skin of the right hand still existed ; there was less im- 
provement of the left hand; if anything, flexion of the fingers 
was less extensive than when admitted. 

The following are the results of various electrical examina- 
tions made by Dr. Murray and his assistant : 

Oct. 20th, Faradism. —Left side.—The de Itoid, extensors of 
wrist and fingers, and abductor pollicis still fail to react to 
any current that can be borne. 

Of the other muscles the supinator longus requires the 
strongest currents, and all the others act t slugvishly. 

Right side—The reactions in the main similar to those on 
the left, except that the deltoid now reacts, and the small 
muscles of fingers and thumb are less excitable than on the 
left side. 


Oct. 28th, Galvanism :— 


Left side: Abductor indicis react to 14 MA ACC = KCC. At 3 MA 
ACC 7 KCC. 

2nd dorsal interosseous, KCC obtained at 14 MA. At 3 MA KCC 7 
ACC, 

Srd dorsal int rosseous, KCC at 2 MA At3 MA KCC 7 ACC 
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ith dorsal interos., KCC at 1} MA. At3 MA KCC ACC. 


4 
Supinator longus, weak sluggish contraction at 2} MA. KUC 7 ACC. 


Nov. 3rd :— 
Right arm: Abductor indicis, KCC at 13 MA; Ist ACC at 2} MA 
2nd dorsal interos., KCC = ACC at 13 MA. 
Srd ditto KCC = ACC at 13 MA, 
ith ditto KCC = ACC at 13? MA. 
Opponens pollicis, ACC and KCC at less than } MA; contraction sluggis 


ACC 7 KCC. 
Adduetor pollicis, KCC 7 ACC, KCC. Ist at 3 MA. 


Nov. 20th :— 
R. deltoid, Ist at 2 MA; at4 MA ACC 7 KCC 
L. deltoid, Ist contraction (KCC) at 6 MA 
Biceps r. and 1, Ist KCC at 1 MA. KCC 7 ACC 
Pectoralis maj., r. and L, Ist KCC at 3 MA; KCC 7 ACC 


Extensors of Forearm :— 
R. KCC at 44; ACC 7 KCC. 
L. ACC at 34; ACC 7 KCC. 
Supinator longus, L. ACC at 44; ACC 7 KCC. 
ditto. t. ACC at 53 
Flexor sub. digit., R. ACC at 3}; ACC 7 KCC 
ditto L ditto, 


Dee, 28th.—Patient can now raise both arms to the top of 
the head. The small muscles of the hand do not seem to have 
recovered to the same degree as the larger muscles of the 
limbs. The anwsthesia and trophic condition remains un- 
altered. 

Comments.—The (liagnosis as to the pathological lesion is 
obscure, When the ease was shown at the Neurological 
Society, various opinions were expressed. Dr. Green and 
myself were of opinion that it was a cone ussion myelitis, in 
which the gre y matter was the seat of subacute inflammation, 
the anterior horns of the cervical enlargement being more 
particularly involved. The loss of sensation and trophie 
dlisturbanee we thought possib le to account for by the poste rior 
horn being slightly involved. We adopted this the ory rather 
than meningitis, affee ting the roots of the nerves, on account 
of the e omp ete absence of rigidity of the neck and of pain. Dr. 
Wilks was inclined to agree with this supposition. It was 
urged by Dr. Ferrier that it was unlikely for the grey matter 
alone to be affected, and he did not think this eould oeeur 
without giving rise to affection of the conducting paths of the 
cord, and therefore paraplegic symptoms ; he was, moreover, of 
opinion, that the irregular distribution, the loss of sensation, 

VOL. X. ye 
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and the trophic condition of the skin, rather pointed to an 
affection of the ne ~ roots of the nature of a meningitis. 

Dr. Hughlings-Jackson expressed the same opinion, although 
he admitted that it was difficult to understand why the patient 
had no pain or stiffness of the neck. 

Dr. Gowers, in his work on ‘Diseases of the Nervous 
System,’ says when the damage involves the grey matter, the 
extent ‘of the muscular wasting varies gre atl’; it seldom 
affects both arms and legs, but it is usually irregul: ar in dis- 
tribution—sometimes wide ‘spread, some times limited ; ; and he 
cites several cases, none of which correspond to the one 
described here. 

This case is interesting, whatever be its pathological 
condition, as showing that a fall on the back may be followed 
in a pre viously he althy man by muscular ws sting, and ed Y 
indications of severe affection of either the spinal cord « 
nerve roots without any evidence of disease of the vertebree. 

The slow but satisfactory progress of the case is also im- 
portant, as it shows that a hopeful prognosis may sometimes 
be made after spinal concussion which the condition of the 
muscles at first sight would hardly warrant. I do not, however, 
expect that he will recover the power of executing the finer 
movements of the hand, as so very little progress has been 
made so far. 





NOTES OF A CASE OF ATHETOSIS ASSOCIATED 
WITH INSANITY. 


BY T. DUNCAN GREENLEES, M.B. (EDIN.) 


City of London Asylum, Stone, Dartford, Kent. 


THE clinical study of obseure nerve disease is always one of 
interest, and not infre quently results in the elucid: ation of facts 
re eqarding the functions of the nervous system previously more 

r less unknown. 

" Seteae is one of these conditions concerning which our 
knowledge is at present limited, and observers are still at 
variance regarding the situation of the lesion which gives rise 
to such peculiar symptoms. It is to Dr. Hammond, of New 
York, that we are indebted for the first scientifie description of 
this disease ; antecedent to this, however, the symptoms were 
not unknown to several French neurologists, although they 
failed to appreciate the importance of their knowk dge. 

During the past ten or fifteen years, cases have been 
described in this country by Gowers, ete. ; and Oulmont has 
written a monograph on the subject. I venture to submit a 
few notes [ have made, of an interesting example of this 
affection at present under my care, 


Joseru L. first came under notice in this Asylum in 1883, being 
at that time in his thirty-second year; when he was admitted he 
laboured under various insane delusions, and exhibited the 
mental symptoms of secondary dementia: his memory was 
enfeebled, and his expression noted as vacant. He was of 
strumous diathesis, was somewhat paralysed on the left side, 
and the muscles of his arms and neck were affected by peculiar 
rhythmical contractions. 

From the varions notes regarding him in the Case Books it 
would appear that, since his admission, he has been quiet and 
well conducted as a rule, rarely excited, but at all times some- 
what emotional and even lachrymose, more especially when the 
question of his discharge or removal is discussed with him, as he 
expresses no desire or anxiety to leave the Asylum. The paresis 
and muscular contractions described as existing at the time of his 
admission have never been so severe as to interfere with his 
usefulness in the wards, or even taking a fair amount of exercise 
heyond the Asylum estate. 


Pe. 
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Family History.—The patient states that both his parents are 
dead, his mother having died of “tumours”; he does not recollect 
his father, who died when he was a child. He has two sisters 
and one brother alive and reported to be in good health. There 
is no hereditary predisposition to any of the neuroses known in his 
family. 

Histor y of Present Illness—Previous to the year 1870, the patient 
had always enjoyed excellent health, but during the winter of 
that year “he got wet while following his avocation of labourer 
and contracted, what he thought to be at the time, 9, severe cok l. 
Ile immediate ly went to bed, and next d: ay, on attempting to rise, 
found that he had lost all power over his limbs, and was surprised 
to observe that he was unable to speak. For sonie weeks after- 
wards he was confined to bed, and by degrees the paralysis passed 
off, but, as he regained power in his limbs, he first noticed various 
peculiar movements of his muscles over which he was unable to 
exercise any control whatever. These movements commenced in 
the legs and feet, then ascended to the arms and hands, and finally 
attacked the muscles of his head ond neck. Three or four 
months after the onset of the paralysis his speech returned, but 
has ever since been imperfect. He attended in succession several 
London hospitals, where he was treated with nourishing diet and 
tonics with some benefit, he thinks, to the symptoms. Ile has 
never undergone a course of electric treatment. Previous to his 
admission to this Asylum he was under treatment at Caterham 
Asylum, but he is unable to give a satisfactory account of the 
attack of insanity from which he then suffered, as he says he 
remembers nothing of why he was sent there or of his mental 
condition at the time. 

Present Condition The patient is a man of medium height, of 
fair complexion, and with sandy-coloured hair and beard. He 
has had disease—probably strumous—of the left elbow, which has 
resulted in ankylosis with the joint in a semi-flexed position. He 
has a peculiar shuffling gait, trailing his feet slightly; when 
walking, the head is thrown back and his body sways from side to 
side; this is apparently due partly to slight lateral dorsal spinal 
curvature and consequent weakness of the spinal muscles. When 
standing, his customary attitude is with his head well thrown 
back, his right arm hanging by his side, and the left hand closed, 
flexed at the wrist-joint and pressed firmly against his side close 
to the groin. Movements of the left forearm are limited in extent, 
and pronation and supination are nearly impossible, owing to the 
existence of the e Ibow-joint disease. 

While conversing with him and watching him carefully, the 
fingers of the left hand are observed to se parate slowly ; then one 
by one, commencing with the littte finger, they close upon the 
palm, giving to the hand a characteristic claw. like appearance. 
Gener: ally the thumb is drawn towards the middle line, and is 
then inserted between the first and middle fingers. ‘hese move- 
ments take place by flexion at the metacarpal, and latt: rly at the 
phalangeal joints, and are slowly and rhythmically performed. 
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At the same time the hand is gradually turned round, so that when 
the movements are completed its palmar surface is nearly upper- 
most. During sleep the movements cease, and, although always 
present, they are much more marked when his attention is directed 
towards them. Similar slowly performed muscular contractions 
affect the right hand, but they are not nearly so defined as those 
affecting the left hand. 

The instep of the right foot is unusually prominent, and when 
the patient's attention is withdrawn, or when he is exerting him- 
self in any way, the foot is observed to become slightly flexed at 










the ankle joint, and at the same time bent inwards so as to form a 
temporary talipes varus. The great toe is at first extended, 
forming nearly a right angle with the other toes; it is then drawn 
towards the mesial line, and partially overlaps the other toes, 
which are being slowly flexed on the sole of the foot. These 







movements of the right foot and toes oceur almost simultaneously 
with those aff cting the left hand. The left foot performs similar 
muscular contortions, but, like the right hand, they are much 
more limited in extent and less defined than those affecting the 






corresponding limb. 

While conversing with the patient, it becomes at once evident 
that his speech is affected—there is a hesitancy observed ; while 
speaking, his head is suddenly jerked back, and the facial muscles 
undergo various contortions in his efforts to articulate. At the 








sume time the superciliary muscles contract, giving his eyeballs 
ap unusual prominence: and he stutters indistinctly and inco- 






lu rently several time: before he succeeds in his efforts to speak. 
The words are ill-pronounced ; he occasionally slips a letter or a 
syllable, and until ac-ustomed to his peculiar mode of articulation 
it is difficult to understand what he Says. This condition more 
closely resembles that found in persons with what is popularly 
called an impediment in their speer h, than the slip-shod articula- 
tion SO characteristic of persous suffering from st neral paralysis 










of the insane. 

lis muscular system is fairly well developed with the exception 
of the muscles of the left arm, which are markedly and generally 
wasted. The f llowing table shows the extent of this atrophy, 
which is the more evident when compared with the muscles of th« 








right arm. 
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Although the left arm is so much atrophied, muscular power 
appears fairly good, and the grip of both hands is about equally 
strong. How far this atrophy is due to the joint disease and 
consequent disuse of the limb, and if there is any connection 
between the nerve disease and it, it isextremely difficult to say ; in 
this place it may be well to mention, that hypertrophy of the 
affected muscles has been frequently found in well-marked cases 
of athetosis. ‘The various muscles respond well to electric stimuli, 
and contractility appears normal on both sides.!. The patellar 
tendon reflexes a’e distinctly exaggerated on both sides, more 
especially the left, but I was unable to obtain ankle clonus on 
either side. The various cutaneous reflexes are unusually brisk, 
and tickling the soles of his feet causes the patient to wriggh 
about and struggle very much. Ophthalmoscopic examination of 
the eyes reveals nothing abnormal, and there is no alteration of 
temperature in either extremity. The other senses and the 
various systems present nothing worthy of note. There is no 
evidence of venereal disease, and the patient states he has never 
had syphilis. 


Remarks.—This case _Tese ‘mbles, in many respects, one 
deseribed by Dr. Sharkey.? In his case, however, the symptoms 
followed infantile ¢ ony ita suecee ile dd by he miple; via, and 
the mental faculties were always good ; whereas in my case it 
is evident that the muscular contortions followed upon an 
attack of hemiplegia when he was twenty years of age, and 
mental impairment did not show itself until some time after- 
wards. In fact, so far as I am aware, this is the first case 
of insanity recorded succeeding on well-defined athetosal 
symptoms. Some years ago Dr. Fletcher Beach * described 
several cases under his care in imbeciles, but rece ntly he has 
hal an opportunity of examining the brain of one of his 
patients and there discovered a cortical lesion. He, however, 
has been induced to alter his opinion regarding the diagnosis 
of this case, and thinks it was an e xample of what is termed 
* nost-he miplegic choreiforn: movements.” 

Dr. Gowers * states that the symptoms in many such cases 
point to a partial recovery of those nerve cells, whose functions 
have not altogether been dlestroye «, after a primary he miplegia. 
Dr. Bastian > is of opinion, that the condition termed 

“ athetosis” is merely a variety of post-hemiplegic chorea, and 
seems to accept the thie ory of Oulmont, who maintains that the 
symptoms ure due to what he calls “athetosic fibres” which 


1 This points to the atrophy being the result of the ankylosed joint, and not to 
any changes in the muscular fi ibres the result of nerve disease. 

2 «Bratn,’ April 1885, p. * 

3 * British Medical psy * 1880; ‘ Journal of Mental Science,’ July 1887 

' * Diagnosis of Diseases of the Brain,’ p. 61. 

ee | "uralyscs : Cerebral, Bulbar, and Spinal,’ 1886, p. 192. 
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are supposed to exist in the posterior part of the internal 
capsule, a portion of the brain supplied by a special branch of 
the sylvian artery, the rest of the capsule deriving its main 
nourishment from a branch of the posterior cere »bral. 

We are still, however, very much in the dark regarding the 
localisation of the disease, but it appears to me that the 
weight of evidence, derived from clinical and pathological 
research, points to a lesion more deeply situated than the 
cortex of the brain. Injury to the motor tibres of the internal 
capsule explains most of the symptoms in my case, and if the 
sensory fibres remained intact this would account for an entire 
absence of hemianzsthesia which, according to Ferrier,’ always 
exists after gross injuries or even pathological conditions 


of this portion of the brain. 


' «Functions of the Brain,’ 2nd edit. p. 324. 





NOTES ON A CASE OF AMNESLA. 
BY J. W. BATTERHAM, M.B. (LOND.), F.R.C.S. 


Tur subject of these remarks is a lady aged 60, Three years 
ago, after the death of her son, she had an attack of right 
hemiplegia, from which she recovered in a few weeks. Since 
that attack she has suftered from diabetes, and suear is still 
present in her urine, whenever she abandons her usual 
(moderately restricted) dietary. 

In January of the present year (1887) a recurrence of the 
hemiplegia was feared, as the patient suffered for three or four 
days from insomnia, violent pain in the head, giddiness and 
marked confusion of her mental faculties. Atter free 
purgation these symptoms passed away, leaving the patient in 
her present amnesic condition. 

She now (April Ls 87) feels in good health, is cheerful, and 
takes walking and carriage exercise. Her appetite is good, 
tongue clean but rather dry, bowels costive. The urine has a 
sp. gr. of 1020 and is free from albumen and suear. 

The functions of the cranial nerves are normal. There is 
no apparent loss of sensation or any paralysis of the limbs, 
except, pe rhaps, a slight tendency “to bear to the right” 
when patient is wi alking out of doors. 

The patient can hear perfectly. Her friends think that her 
hearing is even more acute than formerly. She understands 
everything that is said to her, and ean converse readily, though 
often “at a loss” for a name (proper or common), for which 
she either unconsciously substitutes another, or intentionally 
uses a periphrasis. , 

She can repeat from memory words learned long ago, and 
can correctly describe long past events, but her memory for 
oceurrences of recent date is greatly impaired, so that she often 
cannot recollect what she did a few days ago, or even what she 
ate at her last meal. 

She can repeat realily whatever is said to her. Iler si¢ht is 
good, She can, w ith glasses, distinguish and count small dots on 
a sheet of paper when they are placed about a centimetre apart. 
She cannot, however, read written or print d characters, and is 
unable to name the letters of the alphabet when they are 
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pointed out to her without making numerous mistakes, but it 
asked to point out letters named to her, her blunders are much 
less frequent. 

Numerals are recognised singly and in combination. The 
date of the year was ut once pronounced by her, on seeing it 
written. She recognises common objects, but has mere 
difticulty in naming them when they are presented to her for 
that purpose than she has in recalling the names she uses in 
ordinary conversation. On being shown a doll, and asked to 
name it, she ealled it “a book,’ and when told that she was 
wrong, cuessed a album,” wc dictionary,” ve. Asked if it were a 
baby, she shook her head, but readily assented when the word 
“ doll” was suggested to her, saying, “of course, it is a doll.” 
In no case was the patient able to write the name of an object, 
though unable to utter it. 

Recognition of objects is facilitated by allowing patient to 
handle, smell, or taste them. 

She writes well, either from dictation or spontaneously. A 
letter of four pages, written to an absent daughter, was 
pertectly intelligible, except that the word “chain” had been 
substituted for some other substantive of dissimilar meanine. 
Patient had also addressed the daughter and erand-daueliter, to 
whom she was writing, by the names of the daughter and 
grand-daughter (respectively) with whom she was living. S/. 
cannot, howe rer, rea / al yu ] a word of what she has just wrilts ie. 
nor ts the writing tite lligibl to hers Uf. by the time she has 
arrived at the end of her letter she has forgotten the beginning. 
If interrupted in her writing, what she has already written 
must be read to her before she can resume the ttread of her 
narrative. 

She copies print or writing, but without knowing the mean- 
ing of what she writes. She has great difficulty in translitera- 
tion from printed to written characters, or vice versa. 

Oceasionally, after copying a short word she will spell it over 
aloud and pronounce correctly, understanding its meaning ; 
but cannot always manage this. When asked to copy the words, 
“OUR “SISTERS,” “ KATE,” she did so correctly in legible 
printed characters, but more as if she were drawing, i.e. she did 
not form the different portions of the individual letters in the 
sume order as a person generally does, and began one letter 
before she had finished the preceding, returning to the un- 
finished one afterwards to put in the “ finishing touches.” On 
heing asked to spell what she had copied, she pronounced the 
first word O, U, 7. and the last Z, A, 'T, E. She also misealled the 
S in “sisters.” In short she misealled three of the four consonants 
before her, but repeated the five vowels correctly. Tested 
with different words a few days afterwards, she still remembered 
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the vowels, but made several mistakes with the consonants. 
Though the act of copying printed characters seemed to render 
the patient but little assistance in her recognition of them, 
the contrary held good with regard to written symbols. When 
asked to spell out a word written in the “round-hand ” of the 
copy-books, she failed with several letters ; but on being told to 
copy the unrecognised signs, or to run her pencil over them as 
if writing them, she in most cases recognised their name and 
significance, This experiment was repeated several times, and 
the patient was delighted to find that she could “ jog her 
memory ” of letters in this way. 

The rec -ognition of those printe “1 letters, the Sor m of which 
was closely ‘allied to that of the corresponding written symbol 
usually employed by her, was also facilitated by this device. 

The condition of this patient is of some interest, when 
considered with reference to the current views of the cerebral 
mechanism by means of which written and spoken language is 
appreciated, and by means of which we are enabled to express 
our thoughts in spoke n and written words. 

The the ‘ory by which the foregoing case seems best ex- 
plained is that held by Dr. Ch: wlton Bastian, which agrees in 
many points with that enunciated by Prof. Kussmaul in 
‘Ziemssen’s Cyclopedia,’ vol. iv. 

It supposes the presence in the cerebral cortex of— 

(1.) A centre for the perception of the sounds of spoken 
words—the auditory word-centre. 

(2.) A centre for the perception of the forms of written or 
printed words—the visual word-centre. 

These two “word-centres” are probably parts of the 

perceptive centres for Hearing and Sight, loc alised b ry Ferrier 

In the upper half of the superior temporo-sphenoidal convolu- 
tion, and in the angular gvrus and adjacent part of the supra- 
marginal lobule respectively. 

Whenever there is present in our consciousness the sound 
or the visual symbol of a word, it is due to the activity of one 
of these centres. This ac tivity may be excited by afferent 
impulses from the organs of he: aring and sight, re spec tive'v ; 
e.g., the sound or sight of a familiar name excites in our mind 
the idea of the corre sponding object; and conversely, when a 
known object is presented to us through the medium of our 
ears or eyes, its name, uttered and written, arises more or less 
vividly in our consciousness. 

These centres may also re spond to stimuli originating in 
the activity of other areas of cerebral structure, as when we 
voluntarily or involuntarily recall the sound or form of a word 
(associational or volitional stimuli) 

+<The Brain as an Organ of Mind,’ pp. 601, 618 
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This power of response to stimulation from an associated 
centre is also illustrated by the facility with which the idea of 
a sound is excited by the sight * its written or printed 
symbol, while, on the other hi und, spoken word, though 
direc tly stimulating the auditory Saad -centres, elicits in the 
visual word-centres the image of its form. This indicates 
a close union between the auditory or visual centres for the 
perce ption of words by fibres allowing the passage of impulse s 
in either direction, so that each centre is capable of receiving 
stimuli from, or se nding them to, the other. : 

In the expression of our thoughts in speech or writing, the 
action of the auditory and visual word-centres — into 
activity the motor-regulating or kinesthetic centres, by the 
aid of which the movements of the vocal organs in spe EC th, and 
the hand in writing, are governed and co-or -dinated. 

The kinesthetie centre for speech movements is, as might 
he supposed, more closely connected with the auditory word- 
centre, that for writing movements with the visual word- 
centre. [The kinzsthetie speech centre may, however, as a 
result of special education, be stimulated directly from the 
visual centre, as when deaf-mutes are taught to speak; and, 
similarly, the centres for writing may be stimulated from the 
auditory centre, as in the case of persons born blind. | 

To sum up, we are possessed of an auditory perceptive word- 
centre capable of reeeiving at least three kinds of stimuli to 
auction, V1Z., 

1. Volitional ; 

2. From ear; 

3. From visual word-centre ; 
and capable of originating stimuli which may proceed : 

1. ‘lo visual word-centre ; 

To kinesthetic centre for speech movements. 

3. . . writing movements. | 

We have also a visual perceptive word-centre capable 
response to at least three kinds of stimuli, viz., 

- Volitional ; 

From eye ; 

From auditory word-centre ; 
And which can originate stimuli proceeding to, 
1. The auditory word-centre. 

The kinesthetic centre for writing. 

[3. 2 »  speech.] 

To ap ply this theory to the case before us, first let us test 
the auditory word- centre. 

The patient speaks spontaneously, but often forgets or 
misuses names. The reaction of this centre to volitional 
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stimuli is therefore slightly impaired, and the patient suffers 
from paralytic and inco- -ordinate amnesia to a slight extent. 

She understands perfectly what she hears. Reaction to 
stimuli from ear is therefore normal. 

She can repeat correctly what is said to her. The relations 
of the auditory word-centre with the kinesthetic centre for 
speech-movements are thus seen to be unimpaired. 

On testing the visual word-centre we find that the patient 
ean spontaneously express herself in writing, but that her 
written language is subject to the same slight defects as her 
spoken language. 

Though her sight is good, written and printed matters are 
unintelligible to her. She is only able to recognise a letter 
here and there, and, with assistance, to spell out a short word. 
This want of reaction in the visual word-ce ‘et to — 
from the organ of sight is further exemplified by the great 
difficulty which the patient experiences in naming obje cts 
prese mted to her view, though she is pe ‘tteetly aware of their 
nature, and will immediate ly acquiesce when ‘the right name 
is prop sed to her. 

‘The fact that, on handling, tasting, or smelling the objects 
shown her, she will often recollect their names though unable 
to do so on merely seeing them, illustrates the possibility of 
stimulating the auditory word-centre through the tactil 
olfactory or gustatory perceptive centres. 

That the patient can write, both spontancou sly and from 
Copy, shows that the connections of the visual word-centre 
with the kinesthetic centre for hand movements are un- 
inpaired, 

Let us now turn our attention to the commissural filres, 
connecting the auditory and visual word-centres, which a 
employed when one centre is called into action by stimuli 
direeted to the other. When words are rey ated to the 
patie nt she can write them down correctly. The visual centre 
is therefore capable of stimulation through the audi itory or, in 
other words, the audito-visual fibres of the commissure are 
intact. 

When words are written down and shown to her, or when a 
printed book is put before her, the patient cannot read aloud. 
Were her visual word-centre shown to be normal, this inability 
to read aloud would indieate a lesion of the visuo-auditory 
commissural fibres. Since her visual word-centre pr been 
shown to be damaged, it is not improbable that the och: 
situated in that centre and not in the commissural Praag It 
seems, therefore, that a lesion of the visuo-auditory fibres in 
this case is, though not incompatible with our theory, yet 
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hardly required hy it, and, if existent, is diffieult of demon- 
stration. 

It is inter stine to notice ag assistanee afforded to the 
patient, in her efforts to read, by the act of passing her pencil 
over the letters, as if writing them. This phe nomenon has 
been noticed by Dr. Bastian,’ who quotes a case recorded by 
Westphal, in which it was clearly marked. “ Ap pare tly the 
kinesthetic impressions” [¢e. impressions of “ muscular 
sense” or “sense of motion”] “were capable of rousing 
related parts of the anditory word-centre”—the nervous 
impulses being assumed to have passed directly from the kin- 
wsthetie centre for writing to the auditory word-centre or 
indirectly to it via the more ¢ lone ly related visual word-centre. 

The recognition of numerals, while letters are unintelligible, 
has otten been noticed in eases of this kind. Dr. Bastian , 
accounts for it by the supposition that, the individual 
numerals being only nine in number while the letters are 
twenty-six, the amount of individual attention directed to the 
former must have been greater, and that the patient is there- 
fore more familiar with them. It may be urged, however, 
that, unless a man has been constantly engaged in pursuits 
which necessitate the frequent use of numerals, he will 
during his lifetime have devoted a much larger amount of 
attention to letters, since one may read or write many pages 
without the aid of a single numeral, while one rare ‘ly sees a 
mee of numerals without a single letter. 

1 do not know of any other case in which, as in the present, 
it has been noticed that the vowels were better recognised 
than the consonants. 

Note Ol Patient's con dition, June 1S87.—She is in good 
general health. Her memory has _ th improved, She can 
read a few lines of a printed book, but is tired by the effort, 
and soon — unable to recognise the words, Aler style 
of reading is like that of a schoolboy translating “at si; elt.” 
She goes on swimmingly for several words, then 4 ‘sitates and 
euesses the meaning of the next word from the context. She 
will thus read “man” for “person,” “godly” for “ right- 
cous,” Xe. 

! «The Brain as an Organ of Mind,’ p. 646, not 
2 Loe. cit. p. 664. 











TABES DORSALIS—ATAXIA LARYNGIS. 
BY WILLIAM GAY, M.D., M.R.C.P. 


Ir is well known that affections of the larynx are oecasionally 
found in the course of tabes dorsalis. Two of them, spasm of 
the adductors of the vocal cords, and bilateral abductor paralysis, 
have received considerable attention and are now included 
among the well-recognised, but somewhat rare, symptoms of 
the disease. 

Not so, however, ataxia of the vocal cords, which, probably on 
account of its extreme rarity, has received but very scant 
notice. Indeed, the only reference to the condition I have 
been able to find in English or Freneh literature is in Gowers’ 
‘Diseases of the Nervous System,’ vol. i, where it is said 
that “a sort of ataxic irregularity of the vocal cords has been 
described by Uhtoff.” 

I have ventured therefore, to put the following case on 
record, although it presents few other features of any interest : 


1C, A., et. 35, coachman, came to Moorfields, September 15th, 
1886, complaining of squint and diplopia. His mother is alive, wt. 
70, but his father died at 60 from “drink.” There is no history of 
any hereditary neurosis. He is married and has eight children, 
three of whom have died from consumption, bronchitis, and menin- 
gitis respectively. He admits gonorrhoea, but denies syphilis, of 
which I carefully enquired, but could find no evidence. 

Twelve months ago the right eyelid drooped, the eye itself 
turned outwards and he suffered from giddiness and diplopia. 
Four months later numbness of the four fingers of the right hand 
came on, and he had what he called rheumatic pains down the 
shin, but they seem to have been of an aching character and not 
at all like lightning pains. 

At present the right eye cannot be moved past the midcle line 
inwards, and the upper and lower movements are limited. No 
nystagmus. Little ptosis now remains, but the lid is raised with 
a double jerk, as if two efforts were required to accomplish it. 
The pupils measure 3.5 mm., are equal and contract to accommoda- 
tion, but not to light. Neither is round, but more or less 


1 The patient was under the care of Mr. Hulke, to whose kindness I am 
indebted for permission to publish the ease 
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triangular, of course with the angles well rounded off. The near 
point is at seventeen inches in both eyes, indicating a considerable 
weakness of accommodation ina man of his age. Distant vision 
normal. No hypermetropia or colour blindness. Fundus normal. 

Knee-jeiks absent ; micturition normal. Not the slightest un- 
steadiness with the eyes shut and feet together. No abnormality 
of sensation any where, except in the four fingers of the right 
hand, which are still numb. With that hand he utterly fails to 
perform any highly co-ordinated act, e.g. the buttoning of his cvat. 
He also makes a very bad shot at his nose, when he endeavours, 
with eyes closed, to touch it with bis forefinger. ‘There is no such 
difficulty with the left hand, nor are those fingers numb. The 
aching pains in the legs continue. Nogirdle pain. Special senses 
normal, No bulbar symptoms. Soft palate normal. No tremor 
of tongue. There is occasional vomiting, but nothing at all 
suggestive of gastric crises. His tongue is foul, and he suffers, 
and has done for the last few months, from the belching of 
enormous quantities of wind. It happens perhaps once or twice 
every minute, and is evidently quite distressing. ‘The only other 
patient I have ever met at all approaching him in this respect was 
himself a tabetie. 

Twelve years ago it was noticed that C. A. had two voices, a 
high and a low, but what this meant I could not quite make out, 
nor could he explain. Twelve months ago it underwent a change 
and became as at present, though not so marked. It very much 
resembles the cracked voice of puberty. There is a rapid change 
occurring every three or four words from his natural, rather deep- 
toned voice toa high falsetto key. This peculiarity in the voice 
drew my attention to the larynx, where I found the following 
condition of affairs. There was a total loss of all rhythm and 
regularity in the action of the cords. They were capable of being 
completely adducted during phonation, and abducted during in- 
spiration, but the latter by starts and jumps only. Sometimes 
they would separate for two or three mm., hesitate and then 
actually come together again, before being suddenly fully abducted. 
Theys always acted in unison, but the left cord seemed the more 
affected. Dr. Semon, who kindly saw the case with me afterwards, 
corroborated the above description, except that he did not see the 
cords come quite together after once they had commenced to be 
abducted. Jt is impossib le to say whe ther this ataxic irre ‘enlarity 
of the cords was influenced by the volitional element of respiration, 
or not, but my impression is that it was most marked during his 
earliest examinations, when he had to make greater efforts to 
breathe as directed, than were required afterwards. 

There was no history of laryngeal crises. Thoracic respiration 
was carried on with perfect “rhythm and regularity. Pulse 80, 
small, rather irregular, as if a beat were occasionally droppe d. 
Sounds normal. Six months later his condition remained un- 
changed, except that his pains had disappeared and his voice was 
becoming more “cracked.” The treatment consisted of Pot. lod. 
gr. x. ter die. 
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The evidence in favour of the disease being primarily tabes 
dorsalis is not great, but I take it that the absenee of knee- 
jerks (which was frequently tested), the presence of the Argyll- 
Robertson pupils, the parti: al pari alysis of the third nerve and 
the numbness and inco-ordination of the fingers, are suflicient, 
in the absence of symptoms of general paralysis, to establish 
the diagnosis. 

The peculiar falsetto voice may, of course, be only a coin- 
cidence and have nothing to do with the rest of the case, but I 
am inclined to consider it a part of the ataxia of the vocal 
cords, and due to a similar condition of some fibres of the 
phonatory muscles. If it came on, as he asserted, twelve months 
ago, it would correspond roughly with the commencement of 
the development of the disease, as shown by the third nerve 
paralysis and the numbness of the fingers. ‘The condition too 
is evidently progressive, as he himself has noticed. Oppen- 
heim! describes a ease of tabes, in which there was a falsetto 
voice, but in this instance oo ‘re were also laryngeal crises and 
pare alysis of the posterior crico-arytzenoids and right lateral 
crico-arytenoid muscles, as well as difficulty in swallowing 
and temporary failure of the heart. If we exce pt the slis oht 
irregularity of the heart, there is nothing in my own case to 
point to any further affection of the Sth nerve nuclei, than 
that, which is probably the cause of the ataxia of the cords. 

I have notes of two other cases of tabes with an irreeul: rity 
of the pupils similar to that described above, so that that 
condition cannot be a very rare one, 


! ¢ Berlin. klin. Woch.,’ Jan 
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Joun McGuire, aged 66, tailor, was admitted into the 
General Hospital on July Ist, 1887, complaining of stoppage 
of the bowels, weakness of the legs and arms and impaired 
sight. This illness began six months ago, and has gradually 
got worse. He noticed his sight began to fail about March, 
and his hands became affected at the beginning of June. 

His previous health had been good; he admitted having 
had syphilis forty years before, and that he had been a beory 
drinker. He had not met with any serious injury, fall « 
blow on the back. 

He was a widower; had had five children, three died in 
infancy, two were living in good health. 

He walked with his feet apart, and turned round with 
difficulty ; he did not stand steadily with his feet together and 
his e yes c ‘losed, nor could he ste addy himself on one foot so as 
to step upon a chair. He had great difficulty in walking 
upstairs, and could only do so by holding the balustrade ; 
alter going up a few steps he became more unste ady, and there 
were clonic spasms in the calf muscles. He also « compl: ained 
of numbness and tingling in the hands; of loss of memory, 
especially for words, with hesitation in speaking. 

There was no loss of power distinctly to be made out in any 
group of muscles, nor any rigidity. 

There were no girdle or lightni ng pains; no abnormal 
subjective feelings of heat or cold or formication ; no impair- 
ment of sensibility to touch, tickling or pain. Pupil reflexes 
normal. Knee-jerk exaggerated on both sides. Superficial 
reflexes present; no ankle-clonus. Ophthalmoseopic appear- 
ance of fundus in both eyes quite normal, except some natural 
presbyopia, 

Progress of Case-—By July 5th he could walk alone fairly 
fast and with confidence. The gait was je rky and he pie ‘ked 
up his feet too high. The e lonus of calf-museles had gone. 
July 6th—Articulated quite well, and said that “he had 
VOL, X. 2k 
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lost the numbness in his fingers. On July 11th he said the 
difficulty of speaking had “gone away from him,” that he 
could remember better what he read. He continued to pro- 
gress till his discharge on July 20th, when he left, able to walk 
very well. 

When this case came under my observation, I knew nothing 
of the group of cases described so well by Dr. A. Hughes 
Bennett at the Neurological Society last summer. As it 
appears to be an illustration of a rather rare condition, and 
one that puzzled me a good deal at the time, I venture to send 
these brief notes for publication. The treatment used was the 
daily inunction of a drachm of mercurial ointment, ten grains 
of iodide of potassium three times a day, and a draught con- 
taining fifteen minims of fluid extract of cascara at De dtime 
when “the bowels were not open. I do not now attach any 
importance to the specific treatment in the cure that resulted, 
but attribute this chiefly, if not altogether, to the rest." 


' Since this was written he has been an in-patient again, and the result has a 
little modified my opinion as to the effect of specific treatment; for he seemed to 
make very little improvement until the mercurial inunctions were resumed. He 
is now (Dec. 6th) fairly steady on his legs, and the knee-jerks are less exaggerated 





A CASE OF EPILEPSY WITH EXOPHTHALMIC 
GOITRE—NEUROTIC HISTORY. 


BY JAMES OLIVER, M.B., F.R.S. (EDIN.) 


Rosa 8. wt. 23, single, came under my care, complaining of 
swelling in the nee ‘k, palpitation, and prominence of the eye- 
balls. Menstruation, established at the age of seventeen, has 
been regular in its recurrence till twe Ive months ago, since 
when there has been complete amenorrhcea. The monthly 
flow has always been scanty, frequently amounting only to a 
few drops. 

At the age of seven, the patient began to suffer from 
epileptic disturbance, originating in, and being confined to 
the higher intellectual nerve centres, determining merely a loss 
of senses. During such attacks she would maintain her position 
throughout, and although talking or engaged in any amuse- 
ment, would as a rule evince nothing more than a peculiar, yet 
withal characteristic stare and fixity of the eyes. Occasionally 
when this abolition of consciousness was somewhat prolonged, 
she would partially undress herself, a disposition unfortunately 
too often manifested by patients during this epileptic state. 
From seven till seventeen years of age, when the functional 
activity of the uterus was manifested, the epileptic attack of 
almost daily occurrence had consisted merely of fleeting uncon- 
sciousness, spoken of by the patient as a “ blank.” With the 
initial establishment of the catamenial disch: arge, however, she 
was the subject of her first fit, or motor manifestation of the 
epileptic disturbance, the discharge which hitherto had been 
confined to the higher nerve centres, having spread to and 
invaded all the cerebral representative structures of the body. 
It is frequently alleged that females who suffer from epilepsy 
in early life will, on attaining the age of puberty, when the 
generative functions become evolved, experience immunity 
from this grave nerve-disorder. Although this may very 
occasion: ally happen, close scrutiny teac shes us that this age 
corre sponds with that recognised as the greatest epileptogene 
period, and that the molee ular nerve disturbance ‘e is more likely 
to be augmented than lessened, because of a defective power of 
adaptation on the part of the epileptic individual to those 


changes correlated with the establishment of sexual activity. 
2K 2 
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A year ago, patient began to complain of feeling languid 
and tired, the slightest exertion induced shortness of breath 
and a sharp sude len pain referred to the pit of the stomach. 
Two months later, she remarked the existence of a slight 
swelling in the neck, which has progressively increased, and is 
the result of change in the thyroid gland, affecting more 
especially the left half of this structure. Simultane ously with 
the appearance of thyroid enlargement, a prominence of the 
eyeballs was noted, which too has been slowly progressive. 
Occasionally an eruption appears in the front of both legs, of 
the nature of erythema nodosum. The pulse numbers 120 per 
minute, whilst the temperature registers 99° 4 F. There is 
no cardit ae bruit to be detected. 

Family history.—The patient’s paternal grandfather was 
addicted to aleohol, and died at the age of twenty-nine from 
some pulmonary disease. The father and mother are both 
living: the father, aged fifty, is epileptic, and has been subject 
to fits ever since he was e ighteen years of age; the mother is 
apparently healthy. One ‘brother died at the : age of ten, afte T 
an illness of three weeks, the symptoms being those of 
cerebral character. Anothe brother, aged eleven, is at prese he 
under my eare. He is totally blind, suffer rs from severe headache 
and occasional sickness. The history given by the mother is 
that the boy four years ago had a fall at school, after which 
he complained of headac he for one week only, and remained 
apparently perfectly well till twelve monthsago, The mother 
then noted that every morning after a night’s rest, on leaving 
the recumbent position, he was sick. At the same time he 
began to suffer from occasional violent pains in the head, 
which caused the little fellow to scream out. ‘Two months 
later he was noticed to stumble over little things which lay 
in his way, and also that he could not distinguish articles of 
food on the table. The loss of vision has been “slowly progres- 
sive, so that now he is wholly unable to apprec iate a strong 
light reflected from the mirror when it impinges on the retina. 
There i is marked atrophy of both optic dises, which present a 
somewhat pearly aspect with enlarged veins. The symptoms 
are those of a new growth in the brain, but there is nothing to 
guide us in determining its location, 


ATAXIA IN THE DONKEY. 
NOTE BY DAVID DRUMMOND, M.D. 


WHILE spending a few days at Moffat in Dumfriesshire, in 
company with a small party of friends, amongst whom was 
Dr. Rutherford Morison of Hartlepool, an interesting case 
suggesting important que stions in comparative pathology 
came under our notice. The subject of our observations was 
a donkey of uncertain years, though I gathered that he was 
considered in the ne ‘ighbourhood to have passed the ripe age 
of twenty. My attention was first called to his condition by 
an enterprising 5 young lady of an inquiring turn of mind, who 
discovered the animal's peculiarities on inducing him to follow 
her, which he attempted to do with considerable alacrity, 
displaying at the same time a most singular gait, characterised 
by the grossest inco-ordination, amounting almost to the 
grotesque. He reeled from side to side, and staggered along, 
throwing his legs out in a most irregular manner. Oc- 
casionally he seemed on the point of falling, but always 
m: anaged to save himself. The impairment appeared to be 
due more to a want of control than to actual feebleness, for 
the shifting of the feet necessary for the maintenance of his 
equilibrium in standing or walking was performed in a fairly 
active way. 

Being much interested in the case, and having found the 
owner’s cottage, Dr. Morison returned with me next day te 
make further observations. We found that the pupils were 
mere pinholes and did not respond to any form of stimulus. It 
Was apparent that the gait resembled close ly the mode of 
progression of many tabetic patients, and the resemblance to 
locomotor ataxia was intensified by the discovery, that the poor 
animal was quite unable to walk or stand with his eyes blind- 
folded, for on being tested in this way, he reeled for a moment 
and then fell to the ground. 

Having effected a purchase, and laid under contribution the 
services of the neighbouring gamekeeper, a post-mortem was 
made by the aid of some instruments kindly lent by Dr. 
Grange of Moffat, and the lumbar enlargement of the spinal 
cord and part of the great sciatic nerve were removed for 
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microscopical examination. Examined fresh, the posterior 
columns were entirely free from the appearances so character- 
istic of the ribbon sclerosis of tabes. 

After hardening, the sections of the cord, stained with 
carmine, showed a deep red zone extending nearly half-way 
round the postero-lateral surface. On microscopical examina- 
tion, the deeper stained area was seen to be an annular or 
marginal myelitis or sclerosis. 1t embraced both posterior roots 
and extended into one lateral column. The changes were 
evidently chronic, and appeared to be independent of menin- 
gitis. They were essentially interstitial ; and little else than a 
dense ove rgrowth of neuroglia, in which were a large number 
of nuclei and a few nerve elements, could be seen. The 
remainder of the spinal cord was healthy, and the sciatic nerve 
was normal. 


Newcastle-on-Tyne. 





sE OF CANCER OF THE RIGHT LOBE OF THE 


CAS 
CEREBELLUM AND LEFT LENTICULAR NU- 
C 


ER 
‘LEUS; MARKED VERTIGO; NO PARALYsIS. 


BY BYROM BRAMWELL, M.D., F.R.C.P, (EDIN.) 


OBSERVERS are pretty well agreed that lesions of the corpus 
striatum, so long as they do not implicate the motor strands of 
the internal capsule, may be unattended with any marked or 
persistent par alysis. 

In the ‘Edinburgh Medical Journal’ for February 1879, 
p- 697, I have repeated a case in which almost the whole of the 
left nucleus caudatus was destroyed by a tubercular tumour, 
and in which there was no localised loss of motor power. In 
the following case, in which a secondary nodule of cancer had 
practically de .stroye “l the whole of the left lenticular nucleus, 
the mass of new growth being very sharply defined and limited 
to the ganglion, paralysis was also absent. 

The very marked ¢ tharacter of the ve rtigo and the peculiar 
sensation which the patient experienced of “ the ceiling falling 
down on the top of her” are also interesting features of the case, 
und were doubtless due to the large nodule of cancer which 
has developed in the right lobe of the cerebellum, and which 
was exerting marked pressure upon its middle peduncle. 

The development of the new growth within the cranium was 
somewhat slow, for death did not take place until six months 
alter the cerebral s\ mptoms declared themselves. 

The notes of the case are as follows :— 


Mrs. A., wt. 61, was seen in consultation with Dr. Murray of 
Galashiels, on 15th July, 1886. 

Right months pre viously Dr. Murray had excised the left 
mamma and some of the axillary glands, which were affected with 
cancer, The patient made a satisfac tory recovery, the wound 
healing by the first intention; and remained in gvod health, for 
six months—until the end of May, 1886. She then began to suffer 
from severe headache and vertigo; her gait became unsteady, and 
like that of a person affected with drink, 

On June Ist, she was seized with what her danghter thought 
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was a fit. Dr. Murray, who was immediately sent for, found her 
sensible, but somewhat confused ; the muscles of the right side of 
the face were paralysed, the mouth being slightly drawn to the 
left. She complained of “ dreadful” pains allover her head. She 
remained in much the same condition until June 20th, when she 
had another so-called fit or faint. Dr. Murray was unable to 
satisfy himself that there were any distinct spasmodic muscular 
contractions; the attack, he says, resembled rather a faint than 
an epileptic fit. After this attack, the patient became much 
excited, like one suffering from delirium tremens: she insisted 
upon getting out of bed ; wanted to dance; said she felt fine, &c. 
After a week’s duration, this excitement subsided, and was 
succeeded by vomiting. 

At the time of my visit, the headache, vomiting, and vertigo were 
said to be very persistent and severe. The patient complained 
that, when her eyes were open, she felt as if the ceiling were falling 
down on the top of her, and that objects in the room were moving 
round her; she was unable to say in which direction they moved. 
The retinal veins were large, and the edges of the disc swollen and 
blurred ; in other words, there was distinct, but not intense, 
double optic neuritis. There was no perceptible paralysis in any 
part of the body. 

The glands on the left side of the neck were enlarged and 
evidently cancerous; and it was evident that secondary deposits 
of cancer were also developing within the cavity of the cranium— 
in all probability in the cerebellum. 

Subsequent progress of the Case-—For some three months after my 
visit, the patient remained much in statu quo, the headache, vomit- 
ing and vertigo being very severe and distressing. ‘Towards the 
later stages of the case, the severity of the symptoms abated, the 
mental faculties became clouded; and for the last month of her 
life the patient lay in a semi-comatose condition. After the first 
fit, the right side of the face wax, as has already been mentioned, 
temporarily paralysed ; but the loss of power disappeared after a 
couple of days. Throughout the whole course of the case, Dr. 
Murray was unable to detect paralysis in any other part of the 
body. It is of course impossible to assert that there may not have 
been some paralysis in the later stages of the case—when the 
patient lay in a semi-comatose condition ; but if any localised loss 
of motor power was present, it was not recognisable. Dr. Murray 
assures me in the most positive manner that (with the exception 
of the temporary loss of power in the facial muscles, which has 
been referred to above) there was never, so far as he could discover, 
any paralysis. I may perhaps add that the case was carefully 
watched, for both Dr. Murray and myself were much interested in 
the peculiar vertiginous sensitions; and Dr. Murray kindly 
undertook to note any fresh symptoms, which might develop after 
my visit, and to obtain permission, when the patient died, 
examine the b ly post-mortem. 

Death took place on November 25th; and I made the autopsy 
November 27th, the head only being examined. ? 
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There were extensive deposits of cancer in the cicatrix, left 
axilla, and left side of the neck. 

The scalp, skull-cap, and external surface of the dura mater 
were normal. The convolutions were somewhat flattened, but the 
surface of the brain was by nv means so anzmic as one often sees 
it, in cases of intra-cranial tumour. The arteries at the base of the 
brain were markedly atheromatous. 

The right lobe of the cerebellum was adherent to the dura 
mater; and a firm hard mass could be felt in its interior. . There 
were no deposits of new growth to be seen on the surface of the 
cerebrum. 

The organ was injected with Miiller’s fluid, and hardened, as a 
whole, in the manner described on page 435. 


1.—-Transverse vertical section through the brain of Mrs, A.. showing a cancerous 
deposit(M) in the position of the left lenticular nucleus, Considerably less than 
the natural size. 


At the end of six weeks it was cut into a series of transverse 
vertical sections. A small nodule of cancer, about the size of a three- 
penny piece, was pres nt in the upper end of the right ascending 
parietal convolution. A larger nodule, on section about the size of 
a shilling, had completely destroyed the lenticular nucleus on the 
left side (see Pig. 1) The mass of new growth was sharply 
defined and singularly limited to the position of the ganglion, the 
adjacent strands of the internal capsule being apparently little, if 
at all, implicated. A large mass of cancer, fully the size of a small 
hen’s eee, was situated in the right lobe of the cerebellum ; the 
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adjacent middle peduncle was considerably compressed by the mass 
of new growth. 

On microse»pical examination, the structure of these tumours 
was found to be ty pically cancerous. 





Fic. 2.—Trausverse section through the pons Varolii and cerebellum, showin 


vr i 
large cancerous mass in the right lobe of the cerebellum. Somewhat less than 
the actual size. The letter I points to the pons Varolii, and H to the can- 
cerous tumour. 











A PECULIAR CASE OF LEAD- POISONING IN 
WHICH THERE WAS MARKED LOSS OF VISION, 
BOTH FOR WHITE AND FOR COLOURS, WITH- 
OUT ANY CHANGES IN THE FUNDUS OCULI; 
AND IN WHICH RAPID RECOVERY TOOK 
PLACE UNDER SULPHATE OF MAGNESIA AND 
IODIDE OF POTASSIUM. 


BY BYROM BRAMWELL, M.D., F.R.C.P. (EDIN.) 


In the great majority of cases of lead encephalopathy, in 
which dimness of vision is a prominent symptom, well-marked 
changes in the optic le optic neuritis or optic 
atro yhy—are re cognisable i means of the ophthalmose ope. 

The following case is, in my experience, quite exceptional, 
inasmuch as the dises were absolutely he althy. 

The rapid manner in which the sy mptoms disappeared under 
treatment; the peculiar charac ‘ter of the limitation of ” 
colour fields; and the presence of the muscular tren 
symptom which is amongst the rarer manifestations of le ey 
poisoning —are inte resting and important features of the case. 

The notes of the case are as follows :— 








J. H., xt. 30, employed in a paint manufactory, came under my 
notice as an out-patient at the Edinburgh Royal Infirmary, on 
October 19, 1887, complaining of dimness of vision, headache, 
general malaise, and exhaustion. 

Previous History.—The patient stated that, until three years ago, 
he was employed as a fireman on board a steamer ; and that until a 
year ago, when his present illness commenced, hee njoyed excellent 
health. He has never suffered from syphilis or gonorrhcea. 

For the past three years he has worked in a paint-mill, and has 
had to take his turn with the other men in “ mixing the litharge.” 
Knowing that many of the men employed in this way suffer from 
lead-poisoning, he has been on his guard against it, and has been 
scrupulously careful to brush ks teeth and wash out his mouth on 
returning home from work. 

Twelve months ago, he first began to feel ill; and he has never 
been well since. During this period, he has lost colour, and has 
daily suffered from headache; the pain, which is chiefly frontal 
and worse at night, has at times been very severe; to use his 
own words, “it is sumotimess awful.” Ie has also suffered much 
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from sleeplessness. The bowels have been obstinately constipated, 
and he has had severe pains in the abdomen. The headache 
and sleeplessness were, he says, for the time relieved by purgative 
medicines. The abdominal pain, unlike that in most cases of lead 
colic, is, he says, increased rather than reliev ed by pressure. 

For six months he has suffered from a constant trembling in the 
arms and legs, more especially in the right hand and arm. 

Four weeks ago, his eyesight began to fail, and he can now 
hardly see at all. <A fortnight ago he was able to read the news- 
paper. He states that he has occasionally seen double. 

His appetite is bad; he feels very ill and weak ; and has lost a 
great deal of flesh. 

He has never vomited, but when working in the litharge he 
used to feel very sick and inclined to vomit. There has been ho 
vertigo. 

Present Condition —On examination, the patient was seen to be 
very pale and anemic. A small, swollen, projecting portion of 
gum, situated between two of the incisors in the lower jaw, 
presents the blue stain characteristic of lead poisoning; but the 
other parts of the gum are quite healthy. The central incisors 
in the upper jaw are wanting; the teeth are for the most part 
clean, and look as if they had been well cared for. 

Vision is markedly impaired. In the right eye V. = less than 
2,3; in the left eye V. = rather more than ,°,°,.. Colour vision is 
much impaired, greens being confounded with blues, dark blue 
is said to be light blue, and green is said to be a darker blue 
than dark blue. 

The fields, both for white and for colours, are very much con- 
stricted in both eyes—a little more so in the right than in the 
left. In Fig. 1, the condition of the field for white is represented 
as it was on October 19th; and the fields for colours as they were 
on October 27th (i.e., when vision had already considerably im- 
proved ). 

In Fig. 2 (p. 510) the condition of the fields, both for white and 
for colours, is shown as ef were on November 15th. 

By reference to Fig. 1, it will be seen that the constriction of 
the yellow field is deol much greater than the con- 
striction of the fields for green, blue, and red. The red field seems 
to have suffered least. 

On November 15th, the colour fields were practically normal, 
with perhaps the exception of a slight degree of constriction 
towards the right. 

The pupils are equal, and moderately dilated; they contract, 
though not perhaps as briskly as normal, both to light and 
accommodation. 

The fundus in each eye is absolutely healthy. (Dr. Berry, who 
was kind enough to examine the case, corroborated the foregoing 
statements as regards the condition of the fundus and the state of 
vision. His report was briefly as follows:—“I find V. = 2% 
in both eyes; the fields concentrically limited; colour vision 
abnormal, especially defective for yellow and bluc; blue and green 
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confused. Ophthalmoscopically, nothing abnormal. History of 
vision having become recently much worse. Diagnosis.—Pvisoning 
of visual centres? I think this more likely than that there is any 
lesion elsewhere, chiefly on account of the colour defect, which is 
unlike anything else but hysterical amblyopia.” ) 

There is slight nystagmus on moving the eyes in the lateral 
direction ; and there seems to be some slight paralysis of each 
external rectus muscle. 

The right hand and arm, and to a less degree the left hand and 
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Fic. 1.—Permmetrer CHART oF THE Frecps ror WHITE AND For CoLouRs IN 
THe Rigut Eye, sHowina MAarkep CONTRACTION. 


The field for white was mapped out on October 19th; and tbat for colours on 
October 27th (when considerable improvement had already taken place). 


both lower extremities, are the seat of a fine tremor, which seems 
to he independent of voluntary movement or external irrita- 
tion. There is no localised loss of motor power, and in particular 
no wrist-drop or localised paralysis in the extensor muscles of the 
forearms ; the grasping power of the hands, as measured by the 
dynamometer, is equal (105). 
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The knee-jerk is exaggerated in both legs, more especially in the 
right. The superficial reflexes are normal. 

Tactile sensibility is normal. The urine, which was examined 
on several occasions, was found to be normal; the presence of 
albumen was never detected. Dr. Stevenson Macadam, who was 
so good as to analyse one specimen for me, was unable to detect 
the presence of lead. 

Diugnosis—The case was evidently an exceptional one, but 


RIGHT, 
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Fig. 2.—PertmetTer Cuart or THE Fretps ror Wiirr ANd ror CoLours IN 
THE Ricut Eye, sHOWING THE CONDITION AFTER Recovery (Nov. 15th). 


The fields are practically normal; the extent to which the white field is still 
contracted is represented by the dark area 


the opinion formed was that the symptoms were due to lead- 
poisoning. 

The occupation of the patient (which exposed him to the risk of 
lead-poisoning), the constipation, the blue patch in the gum, the 
colic, together with the fine muscular tremor, were in favour of 
plumbism rather than of intra-cranial tremor, which also suggested 
itself as a possible cause of the symptoms. The fact that there 
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was reither optic neuritis, vomiting, nor vertigo (when taken in 
conjunction with the positive facts in favour of lead-poisoning 
which have been mentioned above) seemed to exclude intra-cranial 
tumour. 

The striking manner in which all the symptoms disappeared 
under the administration of large doses of iodide of potassium and 
sulphate of magnesia, corroborated the diagnosis of lead-poisoning. 

It is strange that the chemical analysis failed to show the 
presence of lead in the urine; but this fact, per se, is hardly, I 
think, sufficient to destroy the diagnosis and to counterbalance all 
the other facts in favour of plumbism. 

Treatment and Progress of the Case.—Sulphate of magnesia and 
iodide of potassium were prescribed in full duses. Under the 
treatment, rapid improvement took place. 

On October 25th, when Dr. Berry examined the patient, vision 
had already improved. 

On November 1st, the patient was looking altogether better and 
brighter. He stated that he was free from. headac he, and that he 
was sleeping and eating well, and feeling very much stronger. 
The muscular tremor was now scarcely pe erceptible. The acuity 
of vision, both for white and for colours, was normal; and the 
constriction of the fields, both fur white and for colours, had 
almost entirely disappeared. 

On November 15th, the fields were carefully mapped out by 
means of the perimeter, and were found to be practically normal 
(see Fig. 2). The muscular tremor could no longer be detected. 


The patient was entirely free from headache, and expressed him- 
self as feeling very well. 

On December 11th, the patient stated that he had been entirely 
free from any symptoms of lead-poisoning since the date of the 
last note. He is anxious to return to work, and would have 
already done so, had he not had a slight bronchitic cold, and had 
he not been afraid of again suffering from lead-poisoning. 





Aevietws and Jlotices of Moolis. 


The Brain considered Anatomically, Physiologically, and 
Philosophically. By EMANUEL SWEDENBORG; Edited, 
Translated and Annotated by R. L. Tafel, A.M., M.D., Ph. 
D. London: James Speirs, 36, Bloomsbury Street. 1887, 


In vol. ii. of this work the editor reproduces in successive 
chapters Swedenborg’s views on the pineal gland, the third 
ventricle, the infundibulum, the pituitary gland, the cavernous 
sinuses, including the smaller sinuses in this situation, the rete 
mirabile, the cerebellum, the medulla oblongata, the fourth 
ventricle, the pons, and the corpora pyramidalia and olivaria. 
The plan followed in the book is first to give Swedenborg’s 
own description along with that of the authorities quoted by 
him. From these quotations we see that Swedenborg, although 
not setting himself up as an anatomical authority, had nevertheless 
carefully examined the structure of the luman brain, and had also 
to some extent compared its structure with that of some of the 
lower animals; but he unquestionably establishes a claim on our 
consideration by the familiarity he shows with the descriptions 
and views of the best anatomists of his day. On the structure of 
the pituitary gland, for instance, he quotes Willis (1664), 
Vieussens (1685), Ridley (1695), Heister (1717), Littre (1707), 
Bianchi (1715), Winslow (1732), and Morgagni (1740). As his 
own statements regarding the facts of structure do not differ 
materially from those authorities, it is impossible to set aside 
what he says as visionary, although of course the inferences he 
draws from recognised facts of structure may or may not have 
been correct. The editor in his preface takes to task Dr. Maudsley 
for his statement that, in 1743 and 1744 (at the time, that is, 
when he was engaged on the work on the Brain at present under 
review), Swedenborg was “ subject to seizures which were closely 
akin to, if they were not actually, epilepsy.” Dr. Maudsley also 
says that in 1743 Swedenborg had “an attack of acute mania,” 
and that “when the acute attack passed away, a monomania was 
left behind, which was the morbid evolution of his self-sufficient 
character.” Dr. Tafel repudiates and contradicts this, saying that 
when Swedenborg returned to his native country in 1745, no one 
noticed anything of the monomania; that from 1745 to 1747 he 
again attended to his duties as Assessor at the College of Mines; 
where he acted both in the character of a public administrator of 
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mines, and as a judge in disputed cases; that in 1747 the college 
unanimously recommended him for a vacant councillorship of 
mines, which Swedenborg declined; and that in consideration of 
his long and faithful services the King of Sweden allowed him 
from that time till his death half of his salary annually. Even if 
therefore Swedenborg had some attack, such as Dr. Maudsley 
asserts, but which Dr. Tafel wholly denies, it is plain it must 
have passed off before very long. 

In any case we are compelled to examine entirely on its merits 
the work done by Swedenborg on the Brain. The quotations 
from recognised anatomical authorities certainly bear no trace 
of garbling or unfair contortion from their plain  straight- 
forward meaning; while his reasonings from the facts before 
him must be examined as those of any other man who states his 
views, and the evidence on which he founds them. In order to 
put the reader in possession of all the facts regarding each part, 
the editor then, after quoting the authors referred to by 
Swedenborg, introduces the views of modern authors by quota- 
tions from their works; and it ought here to be said that the 
number of such authors quoted is very considerable, involving a 
creat deal of labour on the part of the editor, so much so indeed 
that it is more than doubtful whether this book is not the most 
valuable work, even as bearing only on the descriptive anatomy of 
the Brain, which has ever appeared. The editor is certainly to be 
congratulated, both on his industry and on the skill with which he 
has brought together the descriptions and views of the various 
authorities upon the subject; his extensive linguistic attainments 
rendering him able to do this in a manner that comparatively few 
could imitate. The list of books drawn upon, eg., in the 
preparation of the editor’s sixth note on the ‘ Pituitary Gland and 
the Sinuses of the Sella Turcica,’ covers five pages, and refers to 
no fewer than 46 works on the Pituitary Gland, and to 29 on the 
Sinuses (some of the works, of course, bearing on both subjects). 
As to the accuracy of these quotations, we are perhaps scarcely 
competent to make any statements, many of the works not being 
accessible to us; but we may say that, having verified the 
quotations in a considerable number of cases, we have invariably 





found them correct. 

After the quotations from modern authorities, which are of 
course the editor’s own special work, he next proceeds to introduce 
us, in the case of each part, to what Swedenborg called his 
*‘ Analysis ’—otherwise a statement of what he believed to he the 
final purpose or end for which each part exists, and the function 
which it fulfils. It is hereof course that the views and reasonings 
of the author are specially brought out; and it is here, if 
anywhere, that opinions will differ as to whether his views are 
correct, and as to the question therefore whether he has or has not 
made out his case. His opinions certainly, or at least some of 
them, strike the medical man as novel. His general view of the 
function of the brain, for example, was that it is threefold, It has 
first the function of sensating and perceiving; second, that of 
VOL. X. 2 1. 
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determining and acting; and third, that of conceiving and 
bringing forth the nervous fluid or animal spirit, and the blood. 

Dr. Tafel truly says that modern science is acquainted with 
only the first two of these functions ; of the last it knows nothing. 
Is this novel function a real function? What evidence is there 
that the whole idea of it is not a vision of Swedenborg’s imagi- 
nation? In order to obtain an answer to this question we beg the 
reader to read and study Dr. Tafel’s elaborate Notes ILI. (vol. i.) 
and VI. (vol. ii.). He will there find the complete statement of 
Swedenborg’s views, which he can then compare with his idea 
regarding the cerebellum and the cerebro-spinal fluid (Note VIL., 
vol. ii.). We can promise him that, whatever conclusion he may 
arrive at regarding the soundness or otherwise of Swedenborg’s 
opinions on these questions, his own horizon will have been 
considerably enlarged, his information extended, and the data on 
which to form an opinion of his own very considerably increased. 
It is almost impossible in a review to sum up the evidence adduced 
by the editor in favour of Swedenborg’s views, because to shorten 
it is nearly always to weaken it. But it seems desirable to at 
least indicate some of the important points ; and this we attempt to 
do, in order to draw attention to the author’s views, and to the 
kind of evidence by which his editor supports them; but begging 
the reader who may be in any difficulty to refer to the notes them- 
selves for fuller exposition. According to Swedenborg, the 
pituitary gland is “the last of the organs of the whole chemical 
laboratory of the brain.” ‘It needs must be,” he says, “ that the 
brain has in view and carries out here some sublime and grand work 
which concerns the whole kingdom, and on which its welfare 
depends.” Ecker (1853) and Sapolini (1879) declare that they 
know nothing about the functions of the pituitary gland; they 
speak of it as an “enigmatical organ,” and as “a myth.” Yet, on 
the other hand, no less an authority than Virchow says (1857) it 
“is almost the most constant of formations in the whole series of 
vertebrata”; and W. Miiller (1871) expresses himself to the same 
effect. it certainly stands to reason that an organ so constant 
must have an important office. What is that office? Leydig 
(1852) after describing its situation and connections in the Raja 
clavata, says: “ The closed sacs, of which it consists, throughout 
the whole extent of the gland, are encircled by very many blood- 
vessels, and what appears strange, in the lateral productions of 
the gland, which abound with vessels, and chiefly there, are found 
blood-globules in their various retrograde metamorphoses.” And more 
to the same effect: from which we may conclude that Leydig 
thought the pituitary gland reduces the red-blood corpuscles into 
fragments, and that fragments of these red corpuscles are 
developed into white or lymphatic blood-globules. Shortly, then, 
Leydig looks upon as a blood-gland that pituitary body which 
Ecker und Sapolini declare to be “an enigma ” as to its functions. 
There is no reason to think that Leydig had read Swedenborg ; 
yet Swedenborg had said, 109 years before Leydig wrote, that the 
pituitary body is a blood-gland. This is surely very remarkable. 
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But not only did Swedenborg say this, but he said it in a most 
elaborate and most minute manner, going into great detail as 
regards the structure of the gland, as to its blood-supply, as to its 
relations to the sinuses in its neighbourhood, and as to the mode 
in which it performs its functions. As regards the last point 
indeed, we are not sure that we are able to follow him in his 
account of the three orders of fluid of which the blood is composed ; 
and we are still in doubt whether he has not made an unnecessary 
distinction between the animal spirit, or fluid of the first order, 
which seems according to him to be expressed from the fibre of 
the medullary substance of the brain, and the spirituous lymph, 
which appears to come from the lateral ventricles and choroid 
plexuses. 

Dr. Tafel, it is true, pays much attention to this distinction, 
appearing thoroughly to accept it, and even writing special notes 
upon each of the two kinds of fluid; but after careful study of all 
he has said, we confess ourselves unable thoroughly to distinguish 
between the two. Of the second sort of fluid indeed there are 
said to be two kinds: “first, that wh’ch in the infundibulum is 
secreted from the ventricular fluid, and which, when properly 
equalised, that is, furnished with a sufficient amount of refined 
serum as well as of animal spirit, is discharged in that form from 
the pituitary gland; and secondly, that same fluid which, in the 
posterior lobe of the gland, is surcharged with animal spirit, and 
acts thus as the bearer of the fluid of the first order, from the 
pituitary gland.” It is quite possible that the reception of the 
idea, that the pituitary gland is a blood-gland, has not had time to 
assimilate itself in our minds; but we certainly fail to obtain a 
clear idea of what is meant by the above quoted passage and 
others like it. According to Swedenborg the fluid of the third 
order is a grosser serum, which when supplemented by the chyle 
from the thoracic duct is instrumental in preparing the more 
composite red blood out of the former more spirituous ingredients. 

Swedenborg’s view of the pituitary body as a blood-gland may 
be summed up in his own words, that it “is a place of exchange, 
a mart, where the medullary substance of the brain meets the 
tissues and vessels of the body, and where the spirit ofithe brain 
is finally prepared for a marriage with the lower essences of the 
body. All the powers of the brain” (why all? since neither the 
function of sensating and perceiving, nor yet that of determining 
and acting can possibly be affected by the pituitary gland), “all the 
powers of the brain thus concentre in the pituitary gland, and 
through its mediation the riches of the higher sphere of the brain 
are communicated to the lower sphere of the body.” This 
language, it will be observed, is scarcely scientific: it is imagina- 
tive and fanciful, rather, Nodoubt there is a scientific substratum ; 
but we imagine that it must be greatly on account of the fanciful 
terms in which his reasoning was clothed, that the views of 
Swedenborg have not been more widely studied. To say that the 
fluid expressed from the medullary fibres of the cerebrum, and 
passing through the lateral ventricles into the third ventricle, 
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and thence into the pituitary gland (some of the fluid passing 
outside the gland, and some through the infundibulum), to say 
that this fluid is carried into the blood of the sinuses at the 
base of the cranium, where it helps to keep fluid that blood; 
and to say that the pituitary gland breaks up the fluids 
that pass into it—these would be plain statements of what 
Swedenborg believed to be facts, and of what actually appear, in 
the light of further experience and investigation, to be facts. 
3ut when such processes are called a “ marriage of the higher 
with the lower essences,” scientific minds turn away from the 
statement. At the same time allowance must be made for the 
mode of expression in vogue in his day; and it may be freely 
admitted that the truth or otherwise of the alleged facts is of far 
more consequence to us than the language in which he stated 
them. 

Swedenborg’s remarks about “ marriage” of the higher with the 
lower essences imply, that the pituitary gland must be composed 
of brain matter on the one hand, and of ordinary tissue on the 
other. Morgagni, in Swedenborg’s days, tauzht that the gland 
was composed “of two different kinds of tissue; but he does not 
seem to have been aware how it was formed, and how, as we now 
know, the posterior part of it is a cerebral outgrowth (hypophysis 
cerebri), while the anterior part is formed by a diverticulum from 
the buccal epiblast ; and again it has to be admitted that Sweden- 
borg’s prevision on this point was most philosophical and most 
sagacious. Nay, more. ‘There is a good deal of difference of 
opinion among anatomists as to the microscopic structure of the 
pituitary gland, some of them saying that there are nervous 
elements in the composition of the p:sterior part, and some that 
there are not. 

Luschka (1860) and Heule (1873) say that the nervous 
elements of the posterior part of the gland are in a state of 
apparent dissolution and disintegration; and it is certainly most 
remarkable that we find Swedenborg saying in 1745 “ that fibre, 
namely, the cerebral fibre in the posterior lobe, does not again 
leave the gland, but it terminates there, and deposits its spirit 
there.” Luschka again declares that these peculiar nervous fibres 
are met with chiefly in the circumference of the posterior lobe; 
while Swedenborg says, “These fibres discharge their animal 
spirit nowhere else than in the outermost parts and circumferences 
of the pituitary gland, where the muscular fibre and an abundant 
astery prevails.” 

To continue the account of the three fluids according to Sweden- 
borg; we find him saying that the fluid of the first order secreted 
in the infundibulum and in the pituitary gland is carried into 
the inferior transverse sinus of Littre and the superior circular 
sinus of Ridley. From these he says it is infused into the 
superior petrosal sinuses, and thence into the jugular veins, 
Modern investigation has however shown, that the inferior trans- 
verse sinus empties into the cavernous and not into the superior 
petrosal sinus; so that in this point Swedenborg was wrong. 
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With this exception however his statement is quite in accord with 
the latest investigations. The fluid of the second order, according 
to Swedenborg, which is simply strained off from the ventricular 
liquid, and collects in the central cavity of the pituitary gland, 
passes into tle interior of the sphenoid bone, where he says it is 
thoroughly mixed with arterial blood from the carotid arteries. 
But he did not quite know what became of it afterwards. But 
modern investigation has settled this in part; and at the very 
time when Swedenborg was writing, in 1743, an Italian anatomist 
was in the act of discovering a bony canal conveying venous blood, 
and which is now known (or is it yet generally known?) as the 
canal of Tabarrani. The discoverer described it minutely as 
lying underneath the groove of the inferior petrosal sinus, 
between the basilar process of the occipital bone and the petrous 
portion of the temporal bone, “exactly there where a certain 
substance is found which is almost intermediate between cartilage 
and ligament.” The beginning of the sinus is found between the 
carotid and the cella turcica and its end in the foramen jugulare 
in connection with the inferior petrosal sinus. The history of this 
canal is curious. Keiller described it on the authority of Tabarrani, 
and it was known to Malacarne and Bell. Nevertheless so com- 
pletely did it drop out of knowledge that it had to be re-discovered 
by Dr. Englisch of Vienna in 1863, just 120 years after its original 
description by Tabarrani. Nay, further, it has actually, since, been 
re-discovered by Trolard in 1870, he being evidently unacqnainted 
even with the work of 1863, much more with that of 1743. This 
is not by any means the sole example of things becoming known 
and then again forgotten, nor of the waste of labour which so often 
occurs in the history of science; but it brings into strong relief 
Swedenborg’s insight into the circulation of the brain, that this 
canal when it is discovered should exactly fit in with what is 
required to convey away from the interior of the bone, what he 
calls the fluid of the second order. The other part of Swedenborg’s 
statement, that the fluid of the second order passes into the sphenvid 
bone, is confirmed by Langer (1885), Henle (1871), Londzers (1868), 
and Miiller (1871), who all find foramina on the surface of the bone 
leading to its interior, though perhaps it would be unfair to say 
that all these authorities accept Swedenborg’s views as to the kind 
of material which is being conveyed in the bone. 

Swedenborg’s fluid of the third order is the residuum of the 
ventricular liquid after the spirituous lymph—the fluid of the 
second order—has been drained off from it in the infundibulum. 
He says, “It is composed of the lymph of the choroid plexuses, 
which also seems to be charged with nervous juice—cerebro-spinal 
liquid.” Through special tubes or pores this fluid is conveyed 
from the infundibulum into the posterior part of the gland, where 
it collects on the surface of the gland under a production of the 
dura mater. And during the expansion of the gland this serum 
is discharged into the cavernous sinuses through an intercavernous 
sinus or vein which runs along the lower posterior surface of the 
gland, 
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According to Dr. Tafel, the Brothers Wenzel (1812), and Sapolini 
(1879), prove incontestably that there is a direct line of communi- 
cation for a grosser fluid betweer. the posterior surface of the gland 
and the third ventricle. Peremeschko also agrees with this view. 
Swedenborg says this liquid of the third order is excreted in the 
posterior part of the gland, and Bianchi as well as Morgagni both 
admit the existence of a receptacle in this situation. 

These views of Swedenborg imply certain statements regarding 
the course and functions of certain of the sinuses of the cere brum, 
some of which agree with those of anatomical authorities, and some 
not. Into these statements Dr. Tafel enters very carefully. One 
would have thought, regarding the course taken by the cerebral 
sinuses, there would not be any dispute among anatomists. It is, 
however, rather surprising to find different authorities describing 
their course differently. ‘To take an instance: Swedenborg says, 
“ The superior petrosal sinuses seem to admit, in aidition, the fluid 
of the second order, which passes through the bones of the skull.” 
Now the only channel through which the superior petrosal sinuses 
can receive such blood is through the anterior occipital or trans- 
verse sinus, which opens into the cavernous sinuses in close 
proximity to the mouths of the above sinuses. According to 
Virchow, Sapolini, Vicq d’Azyr, and Sappey, this arrangement is 
found, and the blood, therefore, may pass that way. But on the 
other hand, such a communication between the anterior occipital 
or transverse sinus and the superior petrosal is totally ignored by 
Bell, Henle, Knott, and Langer; while Quain’s drawing (eighth 
edition) makes the transverse sinus unite, not the superior petrosal, 
but the inferior petrosal sinuses! One very likely explanation, no 
doubt, of these differences of description may be that the arrange- 
ment of these sinuses varies in different cases, and anatomists are 
not surprised at finding a considerably greater variation in the 
course of arteries and veins than, for example, of nerves. Sweden- 
borg’s theory is, however, so complete that it is necessary to pay 
attention to every point in the anatomy of the cerebral parts and 
of the sinuses, very important considerations arising, as has been 
seen, out of small variations in arrangement. Obviously, if the 
pituitary gland’s function is an enigma or a myth, it makes not 
the slightest difference in our minds how the sinuses near it 
proceed ; but it is quite different when a detailed theory is held 
regarding it. Dr. 'Tafel’s opinion, at the conclusion of his elaborate 
‘Note on the Pituitary Gland: its Sinuses, etc.,’ is that Sweden- 
borg’s “theory has passed triumphantly through all the crucial 
tests to which it has been submitted.” Our own opinion, after 
time has been allowed for recovery from the shock of supposing 
it possible that a metaphysician, an ontologist, or theologian, 
could by sheer insight and force of inductive reasoning teach 
anything whatever to anatomists and physiologists regarding 
things in their own department, undoubtedly is that Swedenborg 
and his editor have proved completely that the pituitary gland is 
a gland engaged in the elaboration of the blood, whatever else it 
may be; and that in the other things which he says about it, even 
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if he has not proved them, he has put a strong case for respectful 
consideration. 

Besides the function of the pituitary gland, this volume deals, 
as another of its main subjects, with the cerebro-spinal liquid ; and 
in Note VII. the Editor sums up the evidence for Swedenborg’s 
views regarding it. It is generally supposed that Cotugno, in 
1764, first demonstrated the existence of this fluid as filling up the 
large interstice between the dura mater and the spinal coid from 
the occiput to the os sacrum, and also all the interstices between 
the brain and the dura. But Swedenborg, writing in 1743, was 
well acquainted with this fluid. Thus we find him saying, “ The 
arachnoid membrane may be separated from the subjacent pia 
mater by injection and a blow of air, and in dropsical brains it 
actually appears separated; whence it follows that a humour 
flows between it and the pia mater, by which they are kept apart 
and prevented from coalescing.” His idea was that a subtle 
liquid was derived by the alternate expansion and contraction of 
the nervous matter of the cerebrum, cerebellum, and cord (syn- 
chronous, as he showed, and as has been demonstrated since by 
Moss», not with the cardiac, but with the respiratory motion) into 
and between the fibres of the brain, and the fibres and fascicles of 
the nerves proceeding from the brain (as e.g. the optic nerves), 
and the fibres and fascicles of the spinal nerves. This fluid is 
supposed to bathe the fibres, so as to keep them moist and to 
enable them to perform their functions in a proper manner. The 
cerebral fluid he supposed pas-ed from the lateral into the third 
ventricle, and thence, as we have seen, into the pituitary gland 
and the infundibulum, to find its way into the cerebral sinuses and 
veins. The great mass of the cerebro-spinal fluid however came, 
he believed, from the cerebellum, and found its way by the 
occipital opening into the fourth ventricle. (It would, it seems, 
therefore be better to name it the cerebello-spinal fluid than the 
cerebro-spinal.) From the fourth ventricle it passed into the sub- 
arachnoid space. Thus he says: “The lymph of the fourth 
ventricle and of the choroid plexus is discharged into the dupli- 
cature between the pia mater and the arachnoid membrane; and 
thence through the continuous and customary ducts and follicles 
of the arachnoid membrane. It is derived especially into the 
posterior part of the medulla oblongata, where that membrane 
floats about quite densely and loosely.” The history of the 
discovery of the cerebro-spinal fluid is very curious, even more so 
because so much more important than that of the canal of 
Tabarrani formerly veferred to. Swedenborg knew of it in 
1743. “Haller came very near discovering it” (say Key and 
Retzius, who, however, do not appear to have studied Swedenborg, 
their own countryman); “ but to Cotugno is due the honour of 
having discovered this fluid as a constant formation occurring in 
the living subject under entirely normal conditions. ‘Twenty-two 
years later, Summering knew no more about it than what is 
contained in his expression, that “ between the arachnoidea and the 
pia mater there is often discovered a phlegmy water.” Magendie 
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it was, however, who re-discovered the fluid, and showed that it 
is contained in the subarachnoid spaces on the surface of the 
brain and cord, as also that it is in a constant state of motion with 
the respiration (1825). He also thought it was an exudation from 
the vessels of the pia mater. Luschka however (1858), with whom 
Key and Retzius appear to agree, thought that the choroid plexuses 
of the brain are the genuine secretory organs of the fluid. 
Swedenborg’s view was that the liquid was secreted by the blood- 
vessels of the pia mater, by the pia mater itself, and by the choroid 
plexuses ; and we think it cannot be denied that these opinions, 
expressed 21 years before Cotugno, 82 years before Magendie, and 
142 years before Luschka, Key and Retzius, show a remarkable 
grasp of the subject, and a profound philosophic instinct and 
power of inductive reasoning. 

According to Swede mborg, also, the valve of Vieussens has for 
its general function the prevention of the mixing of the cerebral 
with the cerebellar fluid. That the two fluids must be quit 
different appears from several facts ; but the following one is very 
striking, viz. that the fluid of the lateral ventricles of the brain is 
characterised by containing salts of potash, while the fluid of the 
fourth ventricle contains preponderatingly salts of soda (lloppe, 
1854). Swedenborg thought that in some circumstances the 
cerebro-spinal fluid flowed back and mixed with the fluid coming 
from the lateral ventricles. He is probably correct in this opinion, 
and in thinking that the valve of Vieussens does not absolutely 
and in all circumstances shut the two fluids off the one from the 
other; but it seems to us that some of the reasoning by which 
he supports his view is of very unconvincing character. He says 
that the cerebro-spinal or cere sbellur fluid may some time s mix with 
the cerebral or ventricular fluid (for we suppose “cerebellar ” on 
page 553 is a misprint for “ cerebral”), because ies two fluids 
are both contained in the red blood, and being derived from the 
same source they may, he says, be of assistance to each other, and 
thus be commingled. Even Dr. Tafel’s acute intellect seems to 
have been misled here, for he appears to accept the reasoning. 
Yet what should we think of a physiologist who should argue that 
because bile and urine are both contained in the first place in the 
red blood, they may therefore, because “derived from the same 
original source,” “be of assistance to each other, and thus be 
commingled igi 

Swedenborg held that the cerebellar or cerebro-spinal fluid 
passed from the fourth ventricle (which, he said, had no duct) by a 
duplicature between the arachnoid and pia mater, forming a kind 
of cleft at the end of the calamus scriptorius. The existence of 
this foramen may now be said to be admitted by scientific men, 
mainly owing to the demonstrations of Key and Retzius, who 
proved its existence by injections which they made from the sub- 
arachnoid spaces as well as from the ventricles. The “y used con- 
gealing injections, which furnished complete casts of the foramen 
and surrounding spaces. The history of this foramen is very 
interesting, and is given by Dr. Tafel. Haller asserted its exist- 
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ence, Monro (1783) denying that it was a real foramen, while 
Magendie re-directed attention to it, and his views were accepted 
by Ecker and Cruveilhier (1843), by Luschka (1858), and Stilling 
(1870). But Krause (1843) and Reichert (1861) said it was an 
artificial and not a real opening ; while Kdlliker’s statement to the 
same effect counted for a great deal. Now, however, Quain, in 
the 8th and 9th editions of the ‘ Anatomy,’ declares for its actual 
existence. M. Sée, so lately as 1879, contends that it is of very 
small importance, Dr. Tafel attempting, however, and apparently 
with effect, to answer his objections. We may observe while on 
this point, that Key and Retzius, on whom Dr. Tafel largely counts 
for the maintenance of Swedenborg’s views regarding the course 
taken by the cerebro-spinal fluid, speak of the fluid entering and 
leaving the fourth ventricle. The statement certainly is not made 
of their own views, but of those of Magendie, but it is made 
seemingly without demur. We confess to having been greatly 
confused by this statement, for if Swedenborg’s views are correct, 
the fluid may leave the ventricle indeed, but can hardly be expected 
to enter it, since it flows from cerebellum to nerves, and not from 
nerves to cerebellum. This point is discussed by Quincke, who 
experimented on living dogs, and found that it was impossible for 
a current of injection to find its way in the living animal from 
the subarachnoid space, though it was comparatively easy to send 
it from the fourth ventricle into the subarachnoid space. The 
remark, however, made by Key and Retzius (in itself an un- 
important one) is of consequence, as showing the want of definite 
opinions even among those anatomists on whom Dr. Tafel rests 
the most strongly for the proof of his positions, and whose opinions 
indeed furnish, it will be at once conceded, the most conclusive 
evidence for or against the side they take. 

Besides the foramen of Magendie near the bottom of the 
ventricle, Luschka discovered in 1855 two openings at the 
angles of the fourth ventricle, leading from it into the sub- 
arachnoid spaces; and Key and Quain agree with him; while 
M. Sée, though admitting the existence of the openings, does as in 
the case of the foramen of Magendie and minimises their im- 
portance—another proof of what we have just said, that physi- 
ologists have been by no means certain as to the uses (or even the 
existence) of these structures. 

These foramina, it may be admitted, are very small; so that 
there might be differences of opinion as to their uses, and even as to 
their presence. But whoever wishes to see how far differences as 
to the existence of things (differences, that is, as to actual existences, 
depending in turn on the testimony of the senses) can be honestly 
held, ought to familiarise himself with the views that have been 
held by different anatomists as to the existence of a central canal 
in the spinal cord. According to the views of Swedenborg there 
ought to be such a canal, for he thought that a very refined kind 
of liquid circulates in the spaces by which the individual fibres in 
the medulla of the cord and by which the nerve-roots depart 
This fluid was, in his view, finer and more subtle than that which 
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passed through the foramen of Magendie and through the foramina 
of Luschka (though of course it is an anachronism to make 
Swedenborg speak either of Magendie or Luschka), and it required 
therefore a special channel for its passage ; and in reference to this 
Swedenborg says, “ Whether such a channel open immediately 
from the calamus scriptorius into the medullary portion of the 
spinal cord, to my knowledge has not yet been discovered. For 
this purpose the fourth ventricle is contracted into the narrow form 
of a goose-quill.” A canal of this kind is required for ministering 
properly to the uses of the cerebro-spinal liquid, and also to enable 
the spinal cord to go through its general systaltic and diastaltic 
motion in connection with the cerebrum and cerebellum. ‘The 
more recent views on the subject of this canal are curious, and 
although there is not space for a full statement of them, it may be 
said generally that many authorities have asserted its existence 
and many have denied it. In Swedenborg’s time Morgagni had 
said that some human bodies had the canal, and quoted the case of 
a Venetian fisherman which showed it. Gall and Spurzheim in 
the beginning of this century, and more recently Stilling and 
Wallach, asserted its presence. Solly denied it, and so did Dr. 
Todd. Still it is now accepted as a fact, and, for instance, Quain in 
the eighth edition describes it as “a minute central canal, which, 
in prepared sections of the cord, is barely visible, as a speck, with 
the naked eye.” It is surely remarkable that Swedenborg’s views 
should have led him to expect that a cavity, not yet known to 
exist, would in the future be discovered ; and that his anticipation 
should be verified. 

As to the future course of the cerebro-spinal fluid, Swedenborg’s 
view was that its function was to moisten and lubricate the spaces 
which exist between the fibres and the fasciculi in the interiors of 
the nerves. He held generally, that the fibres themselves were 
pervious; that between the fibres interstices were found; that 
other interstices, but longer, existed between the fasciculi of the 
fil.res, and also between the general coatings of the nerves them- 
selves. Now modern science ent rely bears out the existence of 
spaces in the cranial and spinal nerves which are continuous with 
the subarachnoid space of the brain (or cerebellum) and cod. 
This may be stated on the authority of Cotugno, of Key and 
Retzius, and of Bogros (1827), who by injections of mercury found 
that the nerves are pierced by a comparatively narrow canal open 
to injections, and bounded by the various neural membranes. 
Cruveilhier (1845) repeated these experiments and confirmed 
them, and they have been amplified by Key and Retzius. Still it 
was a long time before Cotugno’s view, though correct, found its 
way into modern science ; and on this point Dr. Tafel offers the 
interesting explanation, that it was Bichat who retarded progress 
by stating that the arachnoid had the same general arrangement 
as the serous membranes, and that, as it consisted of a parietal and 
visceral layer, it must necessarily hinder, at its duplicatures, 
the passage of fluid from the arachnoid cavity along the nerves. 
This view obtained up to ten years ago; but the text-books now 
























OF BOOKS. 





REVIEWS AND NOTICES 








describe the real arrangement. ‘The contrast between the state- 
ments contained in the eighth and ninth editions of Quain’s is 
striking, as the former details the closed-sac errangement of the 
arachnoid, and the latter the real one. 

The interesting chapter on the laws of motion of the cerebro- 
spinal fluid shows that the fluid rises during expiration, and falls 
during inspiration, and not vice versd, as some have supposed. As 
to the fluid itself, Swedenborg held that it consisted of three sorts 
or “orders,” as he terms them. The first order, or spirituous 
lymph, courses in the interstices around the individual fibres, for 
the fibres are pervious; and, by the way, he seems to think that 

each fibre is continuous from its origin to its termination. If this 
were so, plainly the cord wouid require to be built up like a cone, 
since all the fibres that go to all parts of the body would have 
to pass from the upper part of the cord, a less number from the 
middle part, and the least number from the lowest part. But the 
cord has not this structure, swelling out at some parts and 
diminishing at others ; with more relation to the number of nerves 
that have origin at those parts than to position in the cord. The 
fluid of the second order, the subarachnoid or cerebro-spinal liquid 
proper, flows around the nerve-roots or fascicles, which are com- 
posed of the individual nerve-fibres ; while the fluid of the third 
order, the subdural fluid, passes through the spaces in the general 
coating of the nerves. Through these latter spaces, according to 
Swedenborg, there circulates also the fluid of the second order. 
As to the fluid of the first order, the existence of this has been 
confirmed by Obersteiner (1870) and Bevan Lewis (1877). The 
last made out that the nerve-cell is bathed in a cc mstantly renewed 
current of lymph on all sides, and confirmed the position of 
Swedenborg that “a subtle liquid is distilled from the least 
arteries of the brain,” which liquid “flows outside the cortical 
glandules.” Dr. Tafel enters minutely in his note into the 
structural mechanism by which this fluid is conveyed, drawing as 
usual, upon modern authors for his account of it, and the reader 
will find his remarks of great interest. The fluid of the second 
order is partly cerebral, partly cerebellar. The former is carried 
partly into the nerves tlirough the cribriform plate of the ethmoid 
bone, and partly is forced into the Pacchionian bodies, which are 
really villi of the arachnoid, and thence finds its way into the 
sinuses. The cerebellar portion of the fluid of the second order 
finds its way into the fourth ventricle, being prevented from 
passing back into the third ventricle by the valve of Vieussens, 
and is urged into the subarachnoid space about the medulla, and 
thence into the subarachnoid spaces of the departing cranial 
nerves. ‘The subdural juice or fluid of the third order is also 
partly cerebral and partly cerebellar. Some of the cerebral 
portion finds its way into the mucous membrane of the nose, and 
some also into the Pacchionian bodies. In this way the sub- 
arachnoid or fluid of the second order mingles, to some extent, with 
the subdural or fluid of the third order. Lastly the cerebellar 
portion of the fluid descends into the subdural space of the cord, 
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and is conveyed finally into the subdural spaces of the peripheral 
nerves. A section on the universal circulation of the cerebro- 
spinal fluid concludes Dr. Tafel’s elaborate note, and will be found 
full of information. 

We have left no space to deal with the pathological aspects of 
this most important subject. There is the less reason to do so, 
that Dr. Tafel promises to take it up later, when we hope our 
review may have the opportunity of following him. Mainly we 
believe the subject is at present a blank, at least to the vast 
majority of medical men. Who, for instance, ever heard of a 
diagnosis being made of inflammation of the pituitary gland? Or 
who ever suggested that anemia may sometimes be due to 
disturbance of its blood-making function? Yet who shall say 
that these conditions do not frequently occur? Ideas have ever 
taken time to assimilate, and evidently it will be necessary that 
the state of general opinion must undergo considerable alteration 
before we are in a condition to diagnose or treat such conditions. 
An important step in this direction will be taken when the 
profession are familiar with this work of Dr. Tafel ; and it appears 
to us that the result to the profession will be as important if they 
accept his views, as if (what does not appear possible) his opinions 
should be in all respects confuted. 


A. Rasaeuiari, M.D. 





Studien wber Aetiologie und Pathoge nese der Spontanen HTirn- 
blutungen. Von Dr. Lropotp LOWENFELD. Wiesbaden: 
Bergmann, 1886, 1 vol. 8vo, 166 pp. 


Dr. Liwenretp has contributed an important and exhaustive 
treatise to the literature of Cerebral Heemorrhage, which deserves 
a prominent place in the same. The large part which original 
work plays throughout must render the volume one of practical 
value, and his thorongh research into the subject in every aspect 
is amply vouchsafed for by the extensive Bibliography which is 
apparent. 

Dr. Liwenfeld has not been willing to pander to his readers, 
by sacrificing a complete elucidation and discussion of the almost 
innumerable theories which have always attended Apoplexy, to 
brevity ; and here in a little want of conciseness he is perhaps at 
fault. But since undoubtedly his work must rank as a text-book 
on Cerebral Hemorrhage, this discardance of brevity is pardonable, 
and those who may make the latter subject their field of research 
will be grateful to the author for having so carefully prepared the 
ground for them. 

In part with the volume, are the very excellent plates which 
are appended thereto. 

It is divided into eleven sections. We propose noticing these in 
succession as briefly as the contained matter will allow. 
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The first two deal respectively with the Literature and Etiology 
of Cerebral Hemorrhage from the earliest times to the present. 
The matter, interesting as concerning the progress of theories, does 
not here concern us. 

The third section first claims our attention. It deals with the 
examination of the intracerebral vascular system. 

With the view of thoroughly acquainting himself with the 
different forms of vascular changes, the author examined a large 
number of the brains of individuals dying from different causes, 
as also those of animals. Of brains the seat of spontaneous 
hemorrhage he examined seventeen, many hundred vessels were 
carefully observed, and the condition of those taken from the walls 
of apop lectic foci especially investigated. 

The method employed in the preparation of sections and 
specimens is fully described; the fresh preparation being espe- 
cially insisted upon, as by far the preferable. His descriptions, 
except where the contrary is stated, are made from these. 

There follows a concise and lucid account of the normal structure 
of the arteries, a few points in which demand special mention. 
Regarding the structure of the adventitia, the author expresses 
himself thus : “ The various furmations met with on the outer side 
of the muscular coat are only forms of the adventitia which occur 
by folds in the same. I must emphatically assert that I never 
could convince myself, by most careful examination with high 
powers, that connective-tissue fasciculi are interposed between the 
adventitial sheath and the muscular coat. That which offers the 
appearance of such an intermediate layer, and was mentioned by 
others as such, is merely very fine, closely-pressed folds of the 
adventitial coat.” He also alludes to the extreme variation in the 
amount of nuclei found in the adventitial sheath, and of the 
contents of the lymph space, in healthy vessels. He disputes 
Obersteiner’s and others’ statements regarding the presence of a 
perivascular space, also of the existence of prolongations from the 
adventitia into connective-tissue cells in the brain cortex. 

Of morbid conditions of the vessel coats, the following alone 
appear to call for note. 

The author believes the cell-accumulation at times present in 
the external coat to be dependent upon an obstruction to the 
lymph-flow and resulting coagulation ; this view being favoured 
by the occurrence of these cell-collections at the bends and 
tortuosities of vessels where the lymph-current might the more 
easily | ve sti ayed., 

According to him, the blood in dissecting aneurisms occ upies 
the adventitial space (as was held by Laennec). His investigations 
into the origin of the blood extravasation differ in their result 
from that generally accepted. From his sections he was able to 
satisfy himself that no breach in the muscular coat or intima 
existed. In successive sections of an aneurism he was able to 
trace the fading, even disappearance of the muscularis, and the 
extreme thinning of the fenestrated membrane, but not to discover 
any rupture. In adjacent parts the muscularis showed red and 
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white blood corpuscles in its midst, as if “surprised ” in the act of 
emigration. He inclines to think that osmosis may account for 
the blood effusion without a rupture in the intima. However, he 
concludes that perhaps a very small breach of continuity may 
occur, through which blood may exude; coagulation sealing up 
the opening. A thickening of the adventitia which might account 
for its not tearing under the pressure of blood, he has not observed. 

Of granular degeneration of the muscularis the author speaks 
at some length, on the grounds that it is a change but little 
recognised, Obersteiner alone having made mention of it. It has 
been found in a large number of apoplectic brains, not infrequently 
in the aged, and he inclines to count it amongst senile changes. 
It however exists not seldum in the brain-arteries of heavy 
drinkers, non-apoplectics. 

The degenerative process is quite distinct from any fatty change, 
no trace of the latter being discoverable. Regarded by Obersteiner 
as a pseudo-hypertrophy of the muscle layer, from the marked 
increase in bulk conjoined with a degenerative process, it is 
considered by Liéwenfeld to indicate a true granular change : he is 
careful to draw distinction between it and the hypertrophy 
affecting the muscularis of the small vessels (described by Johnson 
Ewald). The intima usually undergoes a corresponding degenera- 
tion in the diffuse form of the disease, whilst in the circumscribed 

variety, atheroma at times accompanies 

In the portion of the third section devoted to Miliary and 
Diffuse Aneurisms, he classifies dilatations of the vessels in six 
forms— 

Those occurring at the division or branching of arteries. 

Obersteiner’s “ Rosencranzform,” or chaplet form, of pre- 
sumed vaso-motor origin; found by the author fairly often in the 
vessels of apoplectic brains. 

Those due to spasm of groups of muscular fibres, an exactly 
opposite condition to the preceding, and probably dependent on 
a P. M. change. 

4 & 5. Scattered circumscribed swellings, with and without 
structural change in the walls. 

Diffuxe ectasie over some extent of vessel. Only 4 and 5 
can be considered as miliary aneurism. In respect to the size of 
the latter, the author has met with them from purely microscopic 
dimensions to those of a lentil, and considers that a hard and fast 
line cannot be drawn between these aneurisms of the basal arteries 
and of the meningeal vessels. As might be assumed from this, he 
has found them present in arteries “of every size down to the 
branches of anastomosis. ‘The smaller pre ponderate, and extremes 
of size are seldom found. The most frequent site at which they 
exist is the neighbourhood of an apoplectic focus—therefore in the 
basal ganglia. He revises the order of the localities in which they 
occur to the following: optic thalami, corpora striata, centrum 
ovale, convolutions, pons and cerebellum. Diffuse ectasie in 
apoplectic brains have not attracted much attention. The ex- 
pansion of all three coats of the artery extends sometimes to 
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over 1 c.m. in length, such expansions occurring over large tracts 
of vessels. Found in the vicinity of miliary aneurisms, it is not 
always easy to distinguish them from the fusiform variety of the 
latter. 

Regarding the theories advanced as to the origin of miliary 
aneurisms, the author opines that the views held by Zenker and 
Eichler, attributing their causation to atheroma of the intima, are 
not tenable, and for the following reasons :— 

1, Miliary aneurisms are found which do not show a trace of 
atheroma of intima. 

2. Advanced atheroma occurs without any swelling of the 
vessels; of this the author has assured himself in hundreds of 
preparations. 

Nor does he believe that the muscular coat exclusively can 
cause them, because although the muscular tunic is the chief 
agent in prese:ving the calibre of the artery, and degenerative 
changes may therefore be expected to result in expansion of the 
vessel, still this is not always the rule in miliary and allied 
aneurisms ; on the contrary, very often complete destruction of 
the muscularis is found in vessels showing no dilatation, a normal 
state of the adventitia being coexistent. He considers two 
conditions may be adduced as causes of miliary aneurism, both of 
which are probably operative. 

(a) A local increase of blood-pressure. 

(b) A local change in the vessel wall resulting in diminished 
resistive power. 

Conditions which can lead to a local increase of blood-pressure 
are by no means frequent in miliary aneurisms. If, however, the 
emergent artery of the aneurixm becomes blocked, as at times it 
may, from the dislodgement of products of disintegration, in 
terminal arteries as those of ganglionic area, a local increase of 
blood-pressure must result, and may account for a further ex- 
pansion of the aneurism, originated by degenerative change. 
When we consider that the vessel coats in the vicinity of the 
aneurism must be in a condition to withstand the blood-pressure, 
or at least to offer a greater resistance tou it than those of the 
dilated portion, and since the disease of the vessel walls is never 
limited to the region of the miliary aneurism, but is diffused 
around, so the latter indicates the site of an earlier change, but 
there is no reason to suppose that the muscularis was this 
site. It follows from this that alterations of the muscularis can 
only occasion miliary aneurism when limited to a circumscribed 
spot, or when they advance more quickly than in surrounding 
parts. 

Such instances of miliary aneurisms as occur without obvious 
wall-changes leave their origin to two assumptions— 

(1) The changes are such as cannot be recognised with our 
present modes of research. 

(2) They arise from vaso-motor disturbance, paralysis of the 
yaso-motor apparatus or stimulation of the vaso-dilator. Both in 
miliary and diffuse aneurisms the possibility is allowable, that 
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the dilatation is caused by a vaso-motor lesion, the structural 
changes having occurred secondarily. 

The condition of the veins is analogous to that of the arteries. 
In the capillaries, hyaline and fatty changes were the most often 
found. In arteries undergoing fatty or granular degeneration, a 
hyaline transformation in the.vasa-vasorum was frequently observed. 
Its influence on the state of the arteries is probably not more than 
that of furthering existing changes. The consideration of the 
relationship of the different vessel alterations concludes the section. 
As regards the muscularis, fatty degeneration was the most constant 
change ; atrophy and granular disease following in succession of 
frequency. The intimal changes were usually commensurate 
with those of the media; fatty degeneration and atheroma were 
never quite absent. In the adventitia, nuclear prolification and 
thickening were over some part of the vessels always present, 
though seldom markedly. Miliary aneurisms were never entirely 
absent, their number varying from a few to some hundreds; the 
diffuse ectasie were sparsely present, their usual site of occurrence 
was the wall or environ of an hemorrhagic focus; here also 
dissecting aneurisms chiefly locat:‘d themselves. Certainly the 
author’s observations do not corroborate Charcot and Bouchard’s 
views with regard to miliary aneurism, neither as to the part 
they play in the causation of the hemorrhage, nor to the mode of 
their formation, since the latter observers consider their origin 
due to a form of periarteritis, whilst Dr. Liwenfeld has found 
that only in a moderate number of these aneurisms are the 
adventitial changes present; whilst again, though not frequently, 
they were found with perfectly intact coats. In Section IV. 
their causal influence as regards hemorrhage is alluded to. Of 
the periarteritis, which Charcot and Bouchard claimed to have 
observed over the intracerebral vascular system, the author is not 
aware; neither himself nor other German authors having ever 
seen it. Nor can he explain the complete atrophy of the mus- 
cularis which they describe. Where such occurs, it is not 
secondary to adventitial changes, since its alterations do not run 
parallel to those of the latter. 

Neither can he endorse Turner’s views as regarding inflamma- 
tory softening of the vessel wall, since the cell accumulation 
which Turner accepts as a sign of an inflammatory process may 
be only due to a mechanical cause, such as lymph-engorgement, 
or to the changes undergone by vessels after the occurrence of a 
proximal hemorrhage. 

In the Fourth Section are considered the points of exit of the 
bleeding. The author does not agree with Charcot and Bouchard 
concerning the importance of miliary aneurisms in the genesis of 
hemorrhage, but rather believes that the unexpanded vessels are 
the source of the same, and though Charcot was probably not 
wrong in arguing that in the walls of fresh blood foci, burst 
miliary aneurisms can always be found, still in the majority of 
these cases they were present in other parts of the brain, so that 
their occurrence in this site had no special significance. 
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The veins may also give rise to small extiavasations Concerning 
the relations of atheroma of the basal vessels and great arterial 
trunks to cerebral hemorrhage treated of in the Fifth Section, 
there is but little to note. The basilar most often presents disease, 
only escaping in one-seventh of the cases above wt. 60. The 
intracerebral vessels and basal are affected inversely as regards 
extent. ‘There is but an occasional relation between atheroma of 
the basilar and cerebral hemorrhage, and what applies to the 
basilar does so equally to the avrta, ete. 

In the Sixth Section is discussed the relation between kidney 
disease and cerebral hemorrhage. Important differences are 
exhibited in kidney disease with and without cerebral hemorrhage. 
In the latter, changes in the adventitia and intima take the 
lead, those in the muscularis being subsidiary. But in cases of 
the former, the muscularis is the most involved, as shown by its 
extent as an independent condition, thus evidently not being a 
mere aggravation of the change belonging to the kidney disease 
but a development in another direction. The author discusses 
at length the value of cardiac hypertrophy, blood alterations, 
toxemia, heredity, and lastly chronic interstitial nephritis in 
connection with the accompanying greatly-increased penetrability 
of the vascular system. Of much influence, as the latter disease 
is, on the occurrence of hemorrhage, another factor is required, 
since hemorrhage does not happen in all cases of interstitial 
nephritis. An a priori condition of the vessel walls is assumed 
therefore. (Heredity, hemorrhagic diathesis.) Blood stasis is 


also of importance in the localisation of the extravasation. ‘Thus 
in chronic nephritis are two forms of cerebral hemorrhage met 


with— 
Moderate hemorrhage in few or scattered foci, explained by 
ruptured vessels. 

2. Small multiple extravasations, without arterial rupture; the 
expression of a hemorrhagic diathesis. 

Regarding the influence of cardiac hypertrophy and di-ease, 
there can be no doubt that, arterial disease being present, the 
increased blood-pressure must be an important fuctor in deter- 
mining a speedier rupture. Such increase of pressure is occasioned, 
though in a different manner, by failure of the heart's propulsive 
force, so that degeneration of the muscular texture and valve 
disease, not compensated for, are important features likewise. 
Embolism only needs mention. In nearly half the cases of 
apoplexy, total or left-sided cardiac hypertrophy was found. 

Section VIII.—Concerning the relations of alcohol, lead, gout, 
rheumatism, and syphilis. ‘The toxemia of lead is considered to 
have as direct an influence as that of alcohol, and it seems not 
improbable, according to the author, that cerebral haemorrhage 
may be due to such lead toxemia without concomitant renal 
atrophy or cardiac hy} ertrophy. 

In support of his views he adduces Mayers’ experiments on 
animals, and a case observed by him, in which lead toxemia 
without renal disease seemed to be pointed to as the cause of the 
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fatal hemorrhage which occurred. Neither gout nor syphilis does 
he regard as playing important parts in the etiology of cerebral 
hemorrhage, seldom indeed can they constitute a cause without 
auxiliary conditions. Rheumatism, by reason of the endocardial 
and valvular complications, holds a more prominent place. 

The ninth and tenth sections concern respectively the Habitus 
Apoplecticus, and the influence of the nervous system upon 
hemorrhage. In the former, there is nothing requiring mention ; 
that the so-called apoplectic build no longer bears the same sig- 
nificance that once it did, is well recognised, as is the relationship 
of malnutrition. Corpulence, except when combined with senile 
vascular changes, appears to have likewise no influence. No great 
import as yet can be attached to the part played by nervous dis- 
turbances. 

Section XI.—The majority of this is occupied with the con- 
sideration of the transmission from the parents to the offspring of 
certain conditions of the cerebral vessels, independently of a 
general circulatory participation, which predispose to hemorrhage. 
The theory of greatest probability is that in such conditions 
exists a defective development of the brain vessels, since the 
development of neither the latter nor of the brain proceeds 
parallel with that of the general circulatory system. A normal 
constitution of the cerebral vascular system can only be said 
to be present when it bears a certain proportion to the brain 
weight. So that where this proportion falls below a certain 
standard, defective development may be said to exist. 

With a view to determine the relations between the cerebral 
and general vascular systems, and the weight of the brain, the 
author measured in 122 cases (in which, so far as could be ascer- 
tained even microscopically, no disease was present) sections of the 
basilar, carotid, and vertebral arteries, in terms of the hundredth 
of a centimetre. These were always made at the same level and 
the effects of post-mortem rigor eliminated. ‘The results were 
suggestive, but could not be embodied here. The proportion of 
the cerebral arteries to the brain weight and systemic vessels 
was very variable, and a defective development of the first could 
exist with a normal development of the last. We may accept 
such a local deficiency as a possible powerful factor in predis- 
posing to disease, nor can we doubt that in the majority of cases 
such factor operates. For, with a given blood-pressure, narrow 
vessels must experience an increased distension, and thus suffer 
injury before the well-developed ones. 

What variations in the thickness of the coats, independently o 
the vessel circumference, occur under normal conditions, inves ti 
gations have not as yet convinced us of. An increase is found as 
a senile change, and with general disturbance of nutrition. That 
the muscular coat, as has been said, is the seat of arrested develop- 
ment, we have no justification in assuming. 

In conclusion we must allow, that the alterations in the cerebral 
vessels of apoplectics, in by far the majority of cases, are brought 
about by factors which emanate from the blood. Such factors are 
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probably, in great part, of a mechanical nature, and operate in the 
form of a powerful dilatation and rending of the vessel walls by 
the blood impulse ; in part also are founded upon alterations of 
blood. 

Mechanical operations can be induced by very different events 
in the circulatory system— 

1. Through a more forcible action of the “ Pumpwerkes’ 
(absolute increase), cardiac hypertrophy (relative increase), maras- 
mus with participation of the vessel-walls without corresponding 
involution of the heart 

2. Through obstruction, (a) arterial system—sclerosis, atrophy 
of kidneys, obesity, habitual constipation, sedentary life; (b) vas- 
cular system—myo-degeneration of the heart, uncompensated 
failure of valves, and emphysema. 

3. Through increase of the contents of the vascular system, e.g. 
plethora. 

The blood alterations which induce disease of cerebral vessels 
are 

1. Chemical: marasmus, nephritis, obesity, gout! alcohol, and 
lead intoxication. 

2. Parasitic : Syphilis, rheum :tism ? 


J 


F. St. Joun Buen. 





Die Morphiumsucht und thre Behandlung. By Dr. ALBRECHT 
Ertenmeyer.—Third edition, 1887. 


THE importance of the subject Morphinomania and its treatment 
is shown by the number and size of the works now written 
upon it, as well as by the earnest study which some of them give 
proof of. Dr. Erlenmeyer has given a lucid exposition of the 
origin, symptoms, treatment and prevention of the dise «se, and the 
reader will feel as he peruses the book that the author is speak- 
ing from wide experience. 

He commences in his first chapter by a consideration of the 
causes which engender the morphia habit, and shows that only 
certain individuals, on whom the drug works in a particular 
fashion, are liable to become habitués. In some persons even 
small dos's produce such unpleasant effects that they have no 
desire to repeat the experiment. Those, on the contrary, who are 
liable to become victims of the habit, experience very pleasant 
sensations, which the author terms “ Euphorische Wirkung des 
Morphium.” 

In the second chapter he considers the pathological anatomy of 
the disease, which, as might be expected, has nothing which is 
characteristic, except the local evidences of subcutaneous injection, 
when the drug is taken in that way. 

The third chapter contains an enumeration and review of the 
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long array of symptoms referable to body and mind which 
morphia habitués present. The author records some curious facts 
showing that children born of mothers who are addicted to the vice 
are affected in just the same way as if the drug had been directly 
administered to them: they are in fact morphia habitués, and are 
liable to serious troubles as soon as they are separated by birth 
from the source of their constant supply. 

With regard to the intermittent fever to which Levinstein 
drew attention, Dr. Erlenmeyer believes that it has nothing to do 
directly with the morphia, but that it is due to the abscesses and 
other inflammatory conditions caused by the injecting needle. 

Nor does he consider that albuminuria results from the habit, 
nor yet from the discontinuance of it, except when the latter is 
suddenly effected, and produces delirium ; the albuminuria he then 
attributes to the delirium, and not to the withdrawal of morphia. 

In describing the symptoms produced by suddenly stopping 
morphia, he draws particular attention to collapse, which indeed 
is the only grave objection to this method of treatment. It is a 
very serious matter, and can only be remedied by an injection of 
morphia. 

In the ‘Lancet’ for June 25th, 1887, Dr. Oscar Jennings 
of Paris wrote a paper on “The Relief of the Morphia 
Craving by Sparteine and Nitro-glycerine,” and the praise with 
which he speaks of the effects of these drugs in the treatment of 
patients of this class must raise the hopes of medical men. For 
although a certain amount of relief may be afforded by one drug 
or another to those who are being broken of this habit, every one 
must allow that to produce anything like comfort during that 
trying period has been beyond the power of medicine. Oscar 
Jennings bases his treatment on sphygmographic indications. He 
describes an excessive vascular pressure, producing a “ plateau” 
in the pulse-tracing, as occurring with the withdrawal of the 
drug: to anemia, as represented by this contraction of vessels, he 
attributes the craving with its attendant horrors, and he gives 
sparteine and nitro-glycerine, which by 1emoving the * plateau” 
produce complete relief. It was therefure with some curiosity 
that we turned to Dr. Erlenmeyer’s observations on the pulse. It 
is true that he appears not to have used sparteine and nitro- 
glycerine, but he goes with great care into the condition of the 
pulse, and gives many sphygmographic tracings. The results he 
arrives at are precisely the reverse of those which Oscar Jennings 
records. He says, in fact, that during the period of abstinence the 
pulse-tracing shows paralysis of the vascular wall and diminished 
pressure; and that if an injection be then given, contraction of 
artery with increased pressure result. He then adds, that the 
pulse in those suffering from the morphia craving is not 
characteristic; sometimes its peculiarities are those described, 
sometimes they are not. 

In Chapter IV. the diagnosis of the disease is fully considered, 
and the examination of the urine for morphia, which used to be relied 
upon, is now said to be quite unreliable. In the fifth chapter he 
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discusses the question of treatment. He discards the sudden 
system practised by Levinstein, hecause of the liability to sudden 
collapse which attends it. This, however, he allows is the only 
disadvantage of the method in question ; still, if this complication 
be anything but a most unusual one, it must prove a fatal objection 
to this form of treatment. 

The gradual method Dr. Erlenmeyer considers uncertain on 
accvunt of the constant supervision necessary to ensure abstinence 
from the drug, and he considers it further undesirable because of 
the prolonged period of misery which it entails. Best of all, he 
says, is the rapid withdrawal of the whole quantity of morphia in 
from six to twelve days. By this means are ensured certain 
success, absolute freedom from danger, and a short period of 
suffering. 

The author devotes many pages to the question of the treatment 
by cocain. His conclusions are—1. That its use does stop the 
craving. 2. That this effect is very transitory, only lasting from 
10 to 25 minutes. 3. Cocain is a real substitute for morphia and 
not an antidote. 4. It should not be given, as its effect is so 
temporary and its use dangerous; moreover, there is great risk 
of developing a habit, “* Cocainismus,” which is even worse than 
morphinomania. 

Chapters VI. and VII. contain considerations with reference to 
prognosis, and to certain legal questions. Chapter VIII. gives an 
account of fifty cases, and Chapter IX. a carefully compiled 
literary history of the disease. 


Dr. Erlenmeyer has handled the whole subject clearly, scientifi- 
cally, and practically, and has produced a work which can be 
warmly recommended to all who are desirous of knowing about 
the disease, or who require guidance in the treatment of its 
victims. 


Seymour J. SHARKEY. 











Abstracts of Hritish and Foreign Journals. 


Current Nerve Anatomy and Physiology.—Titles and 
Indication of Contents of Papers which have appeared during 
the Quarter (Midsummer to Michaelmas, 1887). By Avex. Hint, 
M.D., Downing College, Cambridge. 


Human BRA. 


1. Observations on the Brain of Man. Micuet von Lennosskéx 
(Anat. Anzeiger, 1887, No. 14, June 15). 


Three papers. 1. Description of a delicate white bundle on the 
outer side of each corpus albicans, already mentioned but not 
described by Von Gudden, for which the author proposes the 
name Stria alba tuberis. It is derived from the descending pillar 
of the fornix. 2. A description of the structure of the corpora 
albicantia as studied in section by Weigert’s method. Dis- 
tinction of nuclei. 3. A new bundle on surface of the pons; 


Fasciculus rectus pontis. 


2. The Brains of Criminals (Parieto-temporo-occipital sur- 
face). Second memoir. Lor. Tencuini (Luigi Battei, 
Parma, 1887, 14 plates). 


CoMPARATIVE ANATOMY. 


3. Researches into the Structure of the Brain of Mysis 
Flexuosa, Mill. M. Kornter (Ann. des Sciences 
Naturelles, Zool. t. ii. pts. 3 and 4), 


Examined by means of sections in various planes. 


4. The Nervous System of the Opheliaciae. Dr. Witty 
KikenTuat (Jenaische Zeitschrift, vol. xx. hft. 4, p. 511). 
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5. Comparative Anatomy of the Nervous System of the 
Isopoda. E. Branpr (Hore Soc. Entom. Russicex, 


t. xx. p. 245. Russian). 


i. The Dipnoan Brain. Burr G. Wiper (American Naturalist, 


1887, p- 544, June). 


Morpuo.ocy. 


7. The Ontogeny and Phylogeny of the Torus Longitudinalis 
of the Mid-brain of Bony Fishes. Rasi-Rickwarp 
(Anat. Anzeiger, 1887, No. 17, p. 549, August 1). 


The structure belonging to the mid-brain of bony fishes, and 
known as the Torus longitudinalis, is not homologous with the 
fornix or other constituent of higher brains, but is present in the 
brains of most vertebrates in a rudimentary form as an ependyma 


development. 


8. The Homologies of the Chorda 'l'ympani in Lower Animals. 
Frorier (Anat. Anzeiger, 1887. No. 15, p. 486, July 1). 


9. On the fate of the Muscle Plate and the Development of 
the Spinal Nerves and Limb plexus, in Birds and 
Mammals. Dr. A. M. Parerson (Quart. Journ. Micro. 
Sci., vol. xxviii. pt. 1, p. 109, Aug. 1887, pl. vii. and 


viii.). 


10. Note on the Ciliated Pit of Ascidians and its relation to 
the Nerve Ganglion and so-called Hypophysial Gland, 
and an account of the Anatomy of Cynthia rustica (?). 
LILIAN SHELDON (Quart. Journ. Micro. Sci., vol. xxviii. 
pt. 1, p. 131, Aug. 1887, pl. ix. and x.). 


The function of the ciliated pit is considered to be aération of 
the brain, and, secondarily, it serves as a duct for the so-called 
hypophysial gland. The ciliated pit itself, however, is regarded 
as probably homologous with the hypophysis of vertebrates, 
which, according to this view, is an atrophied organ the function of 
which is lost. 

11. Morphological Value of the Lateral Nerve of Petromyzon. 
Cu. Juuin (Bull. de lAcad. Roy. des Sciences de 
Belgique, t. xiii., No. 3). 
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Conclusion, that it is the remains of neural ridge (créte neural), 
which explains its relation with the vagus roots and the dorsal 
branches of the spinal nerves. 


12. The Neurenteric Canal of Vertebrates. Kuprrer (Sitz. d. 
Gesellsch. f. Morph. u. Phys. Munich, 1887. I1I.). 


Critical summary of recent observations on development of 
fishes and amphibia. Conclusion, that the blastopore is the 
original anus of vertebrates, and that this relation is changed by 
the caudal extension of the central nervous system, leading to the 
formation of the neurenteric canal and secondary anus. Pro- 
bability that a stage existed in which the gut and the neural-canal 


had a common opening. 


13. The Morphological Significance of the Epiphysis (Pineal 
Gland) in Vertebrata. Cu. Jutiy, Lille, 1887 (Rep. 
Bull. Scient. de Lille). 


PuystoLOGY—GENERAL. 


14. The effects of Total Anzmia on the Brain and its Diverse 
parts, studied with the aid of Decapitation followed by 
transfusions of Blood. Hayrem anp Barsier (Arch. de 
Physiologie norm. et path., vol. x. pt. 5, p. 1, July, 1887). 


A series of experiments in which the carotids of a dog were put 
into communication with a supply of blood, usually from a living 
horse, and decapiiation of the animal then effected. The trans- 
fused blood allowed to circulate either at the moment of decapita- 
tion or at varying intervals thereafter. Record of reflex and 
voluntary movements exhibited by the decapitated head. Their 
relation to the interval before transfusion commenced, &c. 


15. Physiology of the Frog’s Brain (continued). Dr. Max 
E. J. Scuraver (Pfliiger’s Archiv, July 26, 1887). 


Series of 42 critical experiments testing statements of Goltz and 
Steiner with regard to the physiology of the frog’s brain, and 
necessitating certain emendations in their views. For example, 
circumstances are enumerated under which the frog deprived of 
its cerebral hemispheres behaves like an intact frog, not exhibiting 
the total want of spontaneity and Will ordinarily ascribed to it. 
Author comes to general conclusion, that the nervous system 
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shows a physiological segmentation correspondiug to its morpho- 
logical disposition, each segment having certain functions peculiar 


to itself to perform. 


16. Structure and Functions of the Brain. T. V. Rounon. 
(C. Winter, Heidelberg, 1887. 8vo. 39 pp.) 


SENSATION. 


17. Influence of Trigeminus Stimulation on the Touch and 
Temperature Sense of the Face. Vicror Ursantscuirscu 
(Pfliiger’s Archiv f. Physiologie, July 26, 1887). 


Having found that in cases of disease of the middle ear the 
neighbouring regions of the head are less sensitive on the diseased 
than they are on the sound side (for instance, the Eustachian 
tube is less sensitive to the passage of a sound), the author pro- 
ceeds to investigate the extent of these variations in sensibility, 


duration of after-sensation, &c. 


18. The Perception of the Direction of Sound by means of 
the Semicircular Canals. W. Preyer (Pfliiger’s Archiv, 
July 15, 1878). 


Impossible to give an outline of this paper within the limits 


of this index. 


19. The Sense of Smell in the Dog. G. J. Romanes (Revue 


Scientifique, 1887, August 13). 


Experiments to determine the extent of the power in the dog of 
recognising his master’s footsteps from amongst those of other 
people ; odour belonging to the boot rather than to the person ; 
insulation of boot from the ground by brown paper sufficient to 
mask the scent; anointing boot with oil of anise not sufficient, 


and so forth. 


20. Note on the Specific Energy of the Nerves of Taste. 
W. H. Howe t, Ph.D., and J. H. Kasrie, 8.B. (Studies 
Johns Hopkins’ Biol. Lab., 1887, June, p. 13). 


The authors have made use of a substance, para-brom-benzoic 
sulphinide, which gives on the back of the tongue a pure bitter, 
and on the front of the tongue a sweet taste. At the tip of the 
tongue a slight bitter usually precedes the sweet taste. The 












538 ABSTRACTS OF BRITISH 








stimulation of different sensations in the two regions of the 
tongue, regarded as a proof of the existence of separate nerves for 
specific tastes. 


PuysioLocicaAL Psycno.oey. 





21. Sensation and Movement, Experimental Studies in 
Psychomechanics. Cuar_es Fiért (Alcan, Paris, 1887). 









Introduction of measurement into domain of psychology. 
Study by means of dynamograph and plethysmograph of the 
influence of sensations upon the static force of the individual. 
Influence of position, gesture, &c., in suggesting ideas. Relation 
between the idea of movement and movement. On account of their 
hyper-sensitiveness, hysterical persons are largely made use of in 
these experiments. Pessimism a result of dégénérescence and other 
philosophical applications, &e. 













Reaction Time. 





Reaction Time for Action and Inhibition, gathered from 
Observations of Dr. Orscuansky, Physiological Society 
in Berlin (Archiv f. Anat. u. Phys.; Phys. Abth., 1887, 
p. 363). 


Hypnotism. 





Auto-suggestion in Hypnotized Subjects. N. Cysurski 
(Phys. Centralbl., 1887, Sept. 3). 


Cortex. 









The meaning of Brain-fissuring. T. Serrz { Toeplitz und 
| De uticke, Vienna, 1887. S8vo. 67 pp-)- 


25. Contribution to the Morphology of the Island of Reil. 
G. A. Gutiperc. (Christiania, 1887. Danish.) 


LOCALISATION. 





26. The Localization of Brain Disease. Norunacet (Biol. 
Centralbl., Bd. vii. No. 13, Sept. 1). 







Historical and critical essay read at the Medical Congress at 
Wiesbaden. ‘Treats especially of the localisation of visual percep- 
tions, and discusses the possibility of localising the cortical lesions 
in different portions of the visual area, leading to various forms of 
disturbance. 





re 
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27. Eye-movements after Injury to the Nervous System. 
K. Sziceruy (Orvosi Hetilap, 1887, No. 4, in Hungarian, 


Abs. in Phys. Centralbl. 1887, Sept. 3). 


A series of experiments upon the movements of the eyes which 
follow mechanical injury to various parts of the brain in rabbits 
particularly the medulla oblongata, mid-brain and cerebellum. 
Shows that compensatory movements of the eyes when the head 
is displaced still take place after destruction of the vermis. 


Corpus STRIATUM. 
28. On the Functions of the Corpus Striatum, and concerning 
. - . . 
a Basal Optic Nerve-root. L. EDINGER ( Miinchener Med. 


Wochenschr., vol. 34, No. 26). 


Piruirary Bopy. 
29. A case of Persistence of the Hypophysial Canal (Anat. 
Anzeiger, No. 16, July 15, 1887.) 


Found p. m. in a girl et. 14. The canal opened 2 mm. above the 
upper end of the pharyngeal tonsil (not into the bursa pharyngea). 
It contained a cord of substance resembling the pituitary body in 
constitution. 

Mip-Brary, 
30. The Mutual Relation between the Central Origins of the 
Eye-muscle Nerves. Nusspaum (Medizinische Jahrbiicher, 


1887). 


Correction of Duval’s and Laborde’s results. Sections of brains 
of young cats stained by Weigert’s method in carmine. Abducens 
nucleus of each side sends a diffuse bundle of fibres to posterior 
longitudinal bundle, crossed relation of post. long. bundle with 
the root fibres of the trochlearis. No crossed relation with the 
oculo-motorius visible. 

MEDULLA OBLONGATA. 
31. Studies in the Innervation of Respiration (seventh com- 
munication). O. Lancenporrr (Archiv f. Anat. u. Phys. ; 
Phys. Abth, 1887, p. 237). 
Author formerly showed the existence of spinal reflex centres, 


and concluded that a single respiratory centre in the sense of 
Flourens’ neud vital does not exist. Contends that the complex 
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of centres has no anatomical Lut only a physiological individuality. 
The article contains a critical résumé of recently published ex- 
periments and views, and shows how they harmonise with this 
theory. 


32. Facts showing that it is because the Medulla Oblongata 
is the principal seat of Inhibition of Respiration that it 
appears to be the principal centre of Respiratory Move- 
ment. Brown-Séquarp (Comptes Rendus Soc. de Biol., Paris, 
1887, May). 


Contention that there is no such thing in the medulla 
oblongata as a neud vital, in the sense of a centre liberating 
respiratory movements. The cessation of respiration which follows 
injury to the medulla oblongata depends upon irritation of the 
inhibitory mechanism. Same standstill may be brought about by 
stimulating the trigeminus, ‘c., without injuring the medulla. 
In young animals section of the cervical cord does not prevent 
thoracic respiration. In some cases inhibition of respiratory 
movements does not follow injury to the region of the “ noeud 
vital.” 


33. Where is the Swallowing Reflex released ? N. WAsSILIEFF 
(Zeitsch. f. Biol. Miinchen u. Leipzig, 1887, p. 29, Sept.). 


Confirmation of the observa'ion, that stimulation of supr. laryn- 
geal nerve induces act of sw "lowing, while section of the same 
nerve is without effect. T. + stimulation of the glosso-pharyngeal 
nerve has inhibitory effect. Determination of a definite area, in 
the roof of the rabbit’s mouth, touching of which is invariably 
followed by swallowing. This area loses its irritability when the 
trigeminus nerve is cut. 


34. Origin and Connections in the Medulla Oblongata of the 
Hypoglossal Nerve. P. D. Kocu (Copenhagen, 1887). 


CRANIAL NERVEs. 
35. Onthe Functions of the Fourth Pair of Nerves. Henry LEE 
(Lancet 1887, vol. ii. p. 9). 
SpinaL Corp. 


36. The Posterior Nerve-roots, their Connections in the Cord 
and Central Prolongation. W. Brcnrerew (Archiv /f. 
Anat, u. Phys. ; Anat. Abth. 1887, p. 126). 
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Observations by Weigert’s and gold chloride methods of cords 
of fetuses and new-born children. Posterior root contains two 
kinds of fibres acquiring myelin sheaths at different times. Those 
which develop first are also the larger fibres. Most of them go 
into the ground region of Burdach’s column; a smaller number 
into the substantia gelatinosa. Of the smaller later-developed 
fibres the greater number go into the posterior part of the lateral 
column, a few into subs. gel. Further course throughout the 
spinal cord followed. Larger fibres pass amongst the cells of 
Clarke’s column. Flechsig’s observation, that the fibres from 
Clarke’s column yo into lateral cerebellar tract confirmed. 












37. Sensory Nerves and Reflex Apparatus of the Spinal Cord 
(continued). K. HAuisrts (Archiv f. Anat. u. Phys. ; Phys. 
Abth., 1887, p. 306). 

Determination of the conditions under which reflex action can 
be obtained through the spinal cord of the frog. (1) By stimula- 
tion of the skin. Attempt at drawing up a scale of stimuli. (2) 
Secondary stimulation of the cut sciatic by means of a contracting 
muscle. Reflex cannot be obtained by rheoscopic stimulation with 









a nerve. (3) Double muscle reflex and 1eflex routes in cord. 





Attempt to prove that the impulse has the choice of a higher and 





a lower path across the cord. Upon the path selected depends 






the latent period and height of contraction. 






SPINAL GANGLIA. 









38. The Physiology of the Spinal Ganglia. Max Josern 
(Archiv f. Anat. u. Phys. ; Phys. Abth., 1887, p. 296). 





Experiments after the Wallerian method already recorded in 
Virchow’s Archiv (cf. ‘ Brain’ for July, this index). The notable 





result of these experiments is the discovery, that there is a partial 





degeneration of the portion of nerve attached to the spinal when 





the root is cut either proximally or distally to the ganglion. Also 





that when the root, is cut proximally to the ganglion a portion of 
the root stump remains intact. Conclusion, that a certain number 





of fibres between the periphery and the cord pass through the 





root ganglion without union with its cells. Criticism of current 





views as to the constitution of the ganglion. 






Spina. Roots. 






39. Anatomical Investigation into the Spinal-roots of Man. 
Dr. Ernst SLEMERLING (Hirschwald, Berlin, 1887. 8vo. 









pp. 32, 2 large plates). 
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A purely anatomical study of the constitution of the nerve- 
roots, especially with m gard to the character of the fibres of which 
they are composed. The relative numbers of small and large 
fibres in both roots of each nerve. Their grouping and mode of 
development of the broad fibre, the largest are fuund to be those 


which have the longest extra-spinal course. 


SYMPATHETIC SYSTEM. 


The Ciliary or Motor-oculi Ganglion and the Ganglion of 
the Ophthalmicus Profundus in Sharks. J. Bearp (Anat. 
Anzeiger, 1887, No. 18, August 15th). 


The ciliary ganglion is by some regarded as belonging to the 


sympathetic system, by others it is looked upon as a posterior root 
ganglion. The object of the present paper is to clear up this 
uncertainty, which is due to the fact that, during the development 
of lower vertebrates, the ganglion on the ophthalmicus profundus 
branch of the fifth is conspicuous, and therefore mistaken for the 
ciliary, whereas in mammals it is fused with the Gasserian. The 
ophth. prof. ganglion belongs to the root ganglion series, while the 


ciliary is a portion of the sympathetic system. 


41. Anatomy of Ciliary Ganglion and Vagus Nerve in 
Selachians. Ononi (Physiological Society in Berlin) { Arch. 


f. Anat. u. Phys. ; Phys Abth. 1887, p. 357 


42. Processes of Nerve-cells in Heart-ganglia. Nuikira 
LADOWSKY. Communicated by Prof. C. Arnstein (Archiv 


J. Mikro, Anat., 1887, p. 609, pl. xxxviii.). 


Gold chloride and formic acid 10%. Frogs and rabbits. Rela- 
tion of nerve-cells to nerve-fibres on the one side, and muscle- 
bundle on the other described and figured. Various forms of uni-, 
bi-, and multipolar-cells, or of the former with spiral fibre. 
Definite ob-ervation of the connection of cell processes with the 


musculature of the auricle. 


43. The Nervous System and Animal Heat. Cu. Ricner 
(Revue Scientifique, 1887, Sept. 17th). Popular résumé. 
44, The Relation of the Brain to the Stomach. Bu. Huiasxo 


(Karow, Dorpat, 1887. 8vo. 31 pp.). 


45, The Significance of the Nervous System for the Kidneys. 
E. Seurwa.p (Fischer, Tend, 1887, 8vo. 88 pp.). 





AND FOREIGN JOURNALS. 


46. Studies in the Central Destination of the Vaso-motor 
Nerve-rontes. K. Hetvec (Kjdbenhavn, 1887. 8vo. 
Danish.) 

HistTo.oey. 
17. Histological Alterations in the Central Nervous System 
in Experimental Rabies. Goat (Arch. Ital. de Biol., vol. 
Viii., fase. ii., p- 192). 


Deals with karyokinetic changes in the nucleus of nervous, 


epithelial and neuroglial cells, and also appearance in nerve-cells 


of peculiar nuclear mass. 


48. On the Histology and Function of the Mammalian 
Superior Cervical Ganglion. W. Hate Wnhirr, M.D. 
(Journal of Physiology, vol. viii. pt. 2, p. 66, pl. ili. ). 


Account of the variations in size of the superior cervical ganglion 
in man and comparison with mammalia. Description of its histo- 
logical elements. Attention particularly called to great frequency 
in man, and to less degree in monkeys, of pigmentary degeneration 
and atrophy of its cells. This change regarded as “normal” and 


unassociated with disease. 


49. Degeneration and New Formation of Medullated Nerve- 
Fibres. GiuserpPpina CATTANI (Archivio pe r le Scienze Medichi, 
Turin). 


Treats of the histological changes which lead to the first forma- 
tion of a nerve filament after section from the central system, and 
of its further acquisition of a medullary sheath. 


50. Minute Anatomy of Teleostean Brains. R. Fi SARI (In- 
ternat. Monatschr. f. Anat. u. Hist., vol. iv., Nos. 7 and 8, 


p- 275, pl. ix—xi. ). 


Brains hardened in Miiller’s fluid and osmie acid. Detailed 
description of the histological elements occurring in the cere- 


bellum, valvula cerebelli, and optic lobes. 


Nerves in Epithelium. Dr. 8. Frexket ( Virchow’s Archiv, 
i887 Sept. $e. 


Criticism of observations hitherto recorded, Original observa- 
tions and comparison of results with gold chloride and osmie acid. 
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Demonstration of the connection of cells of rete Malpighi with 
one another by means of filaments (feine fiiden). Relation of this 
intercellular network to the nervous functions of epithelium. 
Theory with regard to the histological differentiation of epithelial 


cells into nervous and suppoi ting elements. 


52. Golgi’s Researches into the Minute Structure of the 
Central Nervous System. K6.iicker (Anat. Anzeiger, 


1887. No. 15, July 1). 


Results of examination of certain preparations submitted by 
Golgi. Controverts Golgi’s conclusion, that the protoplasmic 
processes of the nerve cells are not of a nervous nature. Calls 
attention to the importance of Golgi’s discoveries as to the com 
plicated constitution of the plexus of fine processes and the 
number of elements entering into it, and confirms his observation 
of the origin of medullated nerves in the grey matter by direct 


association in the plexus of protoplasmic processes. 


DEGENERATION. 


53. Ascending and Descending Nerve Degeneration. Fropor 
Krausk. Phys. Society in Berlin (Archiv f. Anat. u. 
Phys. ; Phys. Abth., 1887, p- 370). 


54. Degeneration of the Optic Nerve and Chiasm. Jutius 
Miner (Bergmann, Wiesbaden). 


Brain WEIGHT. 


55. Weight of Pranzini’s Brain (Revue Sci., 1887, Sept. 5), 


1280 giammes. 
CIRCULATION. 


56. Variations in the Development of the Brain-vessels, their 
Physiological and Pathogenetic Relation. Dr. L. 
LéweEnreELp (Archiv f. Psychiatrie, xvii. pt. 3, p. 819). 


Great variation in the relation of arterial calibre to brain- 
weight. Difference in the calibre of the two carotids, most 
frequently in favour of the left; possibly associated with the 


frequent preponderance of the left hemisphere. 
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MErunops. 








57. Methyl-blue Staining as a Histological Method. ARnsTEIN 
(Anat. Anzeiger 1887, No. 17, p. 551, Aug. 1). 






For nerve tissues ; using picrocarmine or picrate of ammonia as a 
fixing agent. 








Current Nerve Anatomy and Physiology.—Titles and 
Indication of Contents of Papers which have appeared during 
the Quarter (Michaelmas to Christmas 1887). By Avex. HLL, 
M.D., Fellow of Downing College, Cambridge. 









ANATOMY. 





1. Brain of Man in its intimate relations and connections, 
SECHTEREW ( Archives Slaves de Biologie, iv. 1, July 1887). 









Contains an account of the connections of the various nuclei 
of grey matter in the cerebral axis, as determined by recent 





researches. 






ComraRATIVE ANATOMY AND MorpnHo.ocy. 





2. Nervous System and general Morphology and Classification 
of the proso-branchiate Gasteropods. E. L. Bouvier 
(Annales des Sciences Naturelles, 1887, vol. iii. pp. 1-336, 
plates 1 to 14, to be continued). 







3. Nervous System of Gasteropods (type Aplysia). Lacaze 
Durniers (Comptes rendus Acad, des Sciences, Paris, Nov. 
21, 1887). 






4. Electrical Fishes, part 1, Malopteruruselectricus, Fritscu 
(Leipsic, 1887. Veit & Co. Folio, 90 pp., 12 plates). 





5. The Metamerism of the Head and the Vertebra Theory of the 
Skull. Gercennaur (Morph. Jahrbuch, xiii. 1, Nov. 1887). 









GENERAL Puysiotocy. Dvatiry. 





3. Duality of the Brain and Spinal Cord, as shown by the fact 
that Anesthesia, Hyperesthesia, Paralysis and various 
states of Hypo and Hyperthermia due to Organic Lesion 
of the Cerebro-spinal Centre, can be transferred from 
one side of the body to the other. Brown-Sfquarp 
(Comptes rendus Acad, des Sciences, Paris, Oct. 17, 1887). 
2N 
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First of a proposed series of communications, demonstrating that 
each half of the brain and spinal cord can serve for all the functions 
of both sides of the system. For example, section of one side of the 
base of the brain leads to anesthesia of the opposite leg and 
hypereesthesia of the leg of the same side. Subsequent section of 
the opposite side of the dorsal cord leads to a reversal of these 
sensory disturbances. If the internal capsule on one side is cut, 
followed by section of the opposite side of the dorsal cord, the 
result is the same as in last experiment. Section of the right 
cerebral peduncle produces paralysis of the left side. Section of 
the right half of the medulla, above the crossing of the pyramids, 
transfers the paralysis to the opposite side. In the frog, section 
of the left cerebral hemisphere produces loss of power on the right 
side and increased force on the left. Subsequent section of the 
right cerebral hemisphere restores the equilibrium. Evidence of 
the same kind is adduced with regard to body temperature. 


7. Researches into the two Fundamental Principles of the 
doctrines received with regard to Cerebral Duality in 
voluntary movements, Browny-Siquarp (C. R. Acad. 
Sci., Nov. 3 1887). 


Section of right anterior pyramid, and then stimulation of its 
fibres, is almost always followed by movement of the right leg. 
The same movement results if the stimulation is at the level of the 
decussation. Conclusion, that each motor region acts on both sides 
of the body, and that each half of the base of the brain conducts 
fibres from both motor zones. 


CEREBRAL PuystoLocy. 


8. The Brain and Cerebral Activity from the Psycho-physio- 
logical point of view. Herzen (Paris, J. B. Bailliére, 
1887). 


A popular explanation of recent advances in psycho-physics. 
Starts with the proposition, that thought necessitates chemical 
action (metabolism) of brain tissue, and that therefore it is a form 
of motion comparable to muscular action. Infers that every 


psychic act is a transmission or modification of an external impulse. 
Illustrates the proposition by experiment. Explains “ reaction 
time.” Shows that it is longer with children than with adult, 
with boys than with girls, but after adolescence less in men than 
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in women. External exhibition of cerebral activity in increased 
temperature. Latter part of the book deals with philosophical 
deductions. Discusses the question of free-will and consciousness, 
and shows the limits within which they are reconcilable with the 
mechanical definition of thought as a redirected sensory impulse. 











9. Physiological Psychology. Skrrat, trans. from Italian into 
French by Mouton, revised by the Author (Paris, 
Alcan, 1888). 






10. The Motor Functions of the Brain and Cerebral Epilepsy. 


Franck (Paris, 1887, 8vo, 571 pp.). 










J. McK. Carrer. ( Nine- 





11. The Time it takes to Think. 
teenth Century, Nov. 1887 ). 






A popular exposition of the objects and possibilities of time 


measurements as applied to psychic actions. 







Rerrex Action—KNEE-JERK. 





12. The Variations of the Normal Knee-jerk, and their 
relation to the Activity of the Central Nervous System. 
Lomparp (American Journal of Psychology, vol. i. No. 4, 
pp. 5-71, Nov. 1887). 










A series of experiments made under favourable conditions as to 
position of the body and regulation of the force and place of 
incidence of the blow. Knee-jerk shown to be exceedingly 
susceptible to alteration in force under the influence of external 






conditions. Depressed by hunger, fatigue, enervating weather 
and sleep. Reinforced by any condition which increases the 





activity of the central nervous system, by irritation of the skin, 






voluntary action, exciting the attention, music, dreams, &c. 













Rer_tex Action—REspiraTION, 





13. Respiration Centre in Medulla Oblongata and the Con- 
ditions of its action. Lorwy (Berliner Phys. Gesellsch. 
Archiv f. Anat. u. Phys. 1887, Hft. v.). 






14. Respiratory Reflex from the Nasal Mucous Membrane. 
SanpMANN (Berliner Phys. Gesellsch. Arch. f. Anat. u. 
Phys. 1887, I1ft. v.). 






ee - 
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Cortex ANATOMY. 


15. Morphology of the Island of Reil. Gutppera (Anat. 
Anzeiger ii. 21, Oct. 1887). 


The island of Reil appears on the outer surface of the lateral 
ventricle, as an elevation at the bottom of a slight hollowing, at 
the third month, after the olfactory bulb has made its appearance 
as a button-like out-growth. Paper contains, in addition to account 
of development, an account of the form assumed by the island in 


such mammals as possess it. 


Correx Puysto.oey. 


17. Cortex-Field of the Facial, and its Connections in the Dog 
and Rabbit. Exner and Paneru (Pfliiger’s Archiv, xli. 
7 and 8, p. 349, Nov. 22, 1887). 


Anesthesia was induced by subcutaneous injection of morphia, 
followed by intravenous chloral. In one case narcotism was very 
superficial, and in another case morphia only was used, and yet 
only crossed action obtained even with the strongest stimulus ; 
same-sided and crossed action at the same time were very rarely 
obtained. In the dog the area for the facial nerve lies in the 
gyrus lateral to the sigmoid. It was noticed that stimulation of 
the dura mater gave rise to a reflex contraction of the orbicularis 
on the same side. This could be obtained over the whole convexity 
of the brain, but most easily from the anterior part. The reflex 
was often induced when breaking the skull. In the rabbit, 
stimulation of one side of the cortex produced without exception 
movements of both sides of the face. This was not prevented by 
section of the corpus callosum, nor by dividing the pons, nor by 
destroying the opposite cortical centre. Section of the medulla, 
however, stopped it at once, and it is hence inferred that there is 
total crossing for the facial nerves in the medulla. 


Cortex. 


16. The Homology of the Fissura Paricto-occipitalis in 


Carnivores. Max Frescu (Leipsic, 1887, Engelmann, 
4to, 15 pp., | plate). 


Physiology of the Brain. Munk (Real-encyc. der ges. 
Heilkunde). 














AND FOREIGN JOURNALS. 549 






Contains an account of the physiology of the cortex, expressed 
in terms consonant with the author’s well-known views, and also 





an account of the bibliography of the subject. 










19. Further Minute Analysis by Electric Stimulation of the 
so-called Motor Region of the Cortex Cerebri in the 
Monkey (Macacus sinicus). CuarLes E, Brevor, and 
Vicror Horstry (Proceedings of the Royal Society, xliii., 


No. 258, issued Oct. 1887). 









This paper, being but a brief abstract of one about to appear in 
the Transactions, can hardly be further analysed for this index. 
The region investigated comprised the gyrus coursing in front of 
the precentral sulcus fur its whole length; the posterior third of 
the middle frontal convolution ; the posterior half of the superior 
frontal; upper end of the ascending frontal; and the whole of the 








ascending parietal, except the lower half of its anterior border. 
Ilead and eyes are turned to the opposite side on stimulating 
within the broad zone in front of precentral sulcus, and including 
the posterior half of the middle and superior frontal convolutions 







as far as the margin of the hemisphere. Lower limb region 
includes the posterior fifth of the superior frontal, upper third of 
the ascending frontal, and the upper third of the ascending 
parietal, Upper limb region includes the middle of the ascending 
frontal, reaching into the middle frontal and extending upwards 
slightly into the superior frontal, and backwards over the lower 
two-thirds of the ascending parietal as far as the intra-parictal 
sulcus. An account of the “march,” &c., will appear in the full 











paper. 






Corpus CALLOSUM. 











20. Absence of the Corpus Callosum in the Human Brain 
(continued). Kaurmann (Arch. f. Psychiatrie, xix. 1, 


p. 229, plate 2, 1887). 











Further details with regard to case already reported (cf. this 
index for last quarter). Conclusion that the tapetum, which 
always up to this time has been considered a part of the corpus 
callosum, has nothing to do with it, but belongs in reality to the 
superior longitudinal fasciculus. This case is regarded as one in 
which the corpus callosum has never commenced to develop owing 
to hydrocephalus internus. Second case in which the corpus 
callosum was totally destroyed by an embolism originating in an 
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ancurism of the arteria corporis callosi dextra. Subject was a 
man 45 years old. There were no opportunities of examining 
the patient’s condition before death. As in the first case the 
internal capsule revealed no traces of change, even to microscopic 
examination, as the result of the total destruction of the corpus 
callosum. 


Optic THatamus anp Corpus Srriatum. 


21. The Four Cerebral Heat Centres. Izaac Orr and WILLIAM 
S. Carrer ( Therapeutic Gazette, Sept. 15, 1887). 


The skull being trephined, a fine instrument was passed through 
the brain tissue to the region, puncture of which was desired. The 
wound was washed out with corrosive sublimate and closed with 
sutures, the animal being then allowed to run about. Injury to 
various regions about the optic thalami and corpora striata, but 
particularly, (1) in front of and beneath the corpus striatum, (2) 
the parts on the median side of the nodus cursorius, (3) the parts 
about Schiff’s erying centre, (4) the anterior end of the optic 
thalamus, are followed by a rise in temperature lasting for several 
days, and not accompanied by increase in respiration, pulse-rate, or 
blood pressure. 






Optic T'HALAMI. 






23. The Significance of the Optic Thalami as deduced from 
Experimental and Pathological Data. Becurerew 
( Virchow’s Archiv, vol. 110, part 1, pp. 102-154, Oct. 3 ; 


con'inued in part 2, pp. 322-366, Nov. 1887). 







Critical summary. General conclusion, that the optic thalami 





have a prominent réle in the reception of sensory impressions, and 






are the seats of complex reflex actions. 






22. The Minute Structure of the Corpus Striatum and Optic 
Thalamus. Marcu (Rivista speriment. di Freniatr., etc., 
1887, xii., p. 285). 







The nerve cells in these organs are scattered throughout the 
ground substance and not grouped, nor are their long axes arranged 







in any particular direction. In the nucleus caudatus they have a size 
of 15-20 p. In the nucleus lenticularis, 30-50 ». In the thalamus 
they are somewhat larger. All the cells have a single nerve 







process and numerous protoplasmic processes, The nerve proces: 






cither passes into a meduljated nerve, or loses its individuality and 
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breaks up into a plexus; the first type is more common in the 
optic thalamus, the second in the corpus striatum. Fibres from 
crus cerebri and from corona radiata go into both ganglia. These 
results are obtained with Golgi’s method (bichromate of potassium 
and nitrate of silver). 


PiInEAL GLAND. 


24. Structure of the Pineal Gland. Cuionin1 (Riv. speriment. di 
Freniatr. e di Med. leg., 1887, xii., p. 364). 


The author is unable to find any nervous structure in this body 
with the exception of its vaso-motor nerves. 


CEREBELLUM. 


25. The Nucleus Dentatus of the Cerebellum. Sacozzi (Rivist, 
speriment. di Freniatr., &c., 1887, xiii., p. 93). 


The development of this nucleus increases as we ascend the 
mammalian scale, it being much more important in man than in 
animals. Using Golgi’s method, the author finds in it cells be- 
longing to each of Golgi’s two types, “ motor” and “ sensory.” 


26. The Cerebellum of the Frog. Wuassak (Archiv f. Anat. 
u. Phys.-Physiol. Abth. 1887, Supplement, Dec. 8). 


Brain hardened in sublimate solution, or bichromate of potassium 
and sulphate of copper. Series of sections made either in paraffin 
or between layers of celloidin, stained with Weigert’s hematoxylin 
or with Gaule’s method. Author claims to be able to trace into 
cerebellum the several sets of fibres which connect it with the 
rest of the cerebro-spinal axis. (1) Posterior-column fibres without 
crossing to upper part. (2) Lateral-column fibres, partly crossed 
and partly uncrossed. Uncrossed to under part, crossed to middle 
part. (3) Fibres from optic lobes for the most part cross over to 
opposite side of middle part ; a few go to deepest layer of same side. 
(4) Crossed (outer) arcuate fibres to the middle part of opposite 
side. (5) Direct (inner) arcuate fibres with posterior column 
fibres on same side. (6) Fibres from pars peduncularis of optic 
lobes to deepest part of opposite side. (7) Commissural fibres with 
the posterior column fibres, uncrossed. 

Histologically, the nuclei of the nuclear layer are identical with 
those of the medullary sheath. The nuclear layer arranges for its 
breaking up. The axis-cylinder of the nerve goes to a basal 
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process of a Purkinje cell. The medullary sheath forms its 
capsule. Both are continued into the molecular layer by the 
branching processes of the Purkinje cell. There is, in the frog, 
no limitans interna. Confirms Beevor in all points, but unable 
to recognise any connections of branching processes of Purkinje 
cells, or arrangement of nerve fibres indicative of a centripetal 
connection. 
CrantaL Nerves—Factat. 


28. The Nuclear Origin of the Orbito-Facial. Mrnpet (Neur. 
Centralbl. No. 23, Dec. 1, 1887). 


Both in cases of cerebral apoplexy, and also in bulbar-paralysis, 
the orbicularis palpebrarum commonly escapes, while the other 
muscles innervated by the facial nerves are paralysed. It is 
usually stated that the cortical centre for the former muscle lies 
in the inferior parietal lobule, while the centres for the other 
muscles are situated in the inferior third of the ascending frontal. 
Author makes use of Gudden’s method. Concludes that in 
rabbits and guinea-pigs, the orbito-facial has its nuclear origin in 
the hinder part of the centre for the oculomotorius, which 
probably also innervates the levator palpebre superioris. 


CrantaL Nerves—Tuirp, &c. 
27. The Crossed Relation beween the Central Origins of the 
Eye-Muscle-Nerves. Nusspaum (Wiener Med. Jahrb. 
1887. II.). 


29, Facial Nerve in the Domestic Cat. T. B. Sroweit (Proe. 
American Phil. Soc., xxiv. p. 8, 1887). 


CrantaL Nerves—Vacus. 
30. On the Physiology of the Heart of the Snake. Muis 
(Jour, Anat. and Phys., vol. xxii. pt. 1, Oct. 1887). 

In the snake both vagi are effective—stimulation leads after- 
wards to increased force and frequency of beat, or to the former 
only, and according to the law of inverse proportion previously 
announced by the writer. During vagus-arrest the sinus and 


auricles are inexcitable. 


31. Action of the Vagus upon the left side of the Heart. 
PawLow (Archiv f. Anat. u. Phys. Phys. Abth. 1887, 
Part 5, Dec. 8), 





ree 
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CraniaAL Nerves—SprnaL Accessory, 


32. Origin and Central Course of Nervus Accessorius 
Willisii. Dees (Allg. Zeitschr. f. Psychiatrie, xliii.. 
p. 453, 1887). 


Studied by means of a series of sections in human embryo, and 
also in two rabbits in which the nerve was cut six weeks before 
death. The nerve in its central course can be recognised by the 
great size of its fibres (15 p.). Absence of the nerve fibres was 
associated with the absence of segmental groups of large multi- 
polar nerve cells (30 to 40 ».). The cells lie in the medulla in the 
midst of the anterior horn, and incline outwards as the group 
descends the cervical cord. At C. 4. they lie on the side of the 
anterior horn, at C. 6. at the base of the lateral horn, Above, they 
shade off into the vagus nucleus. 


NERVE ENDINGS. 


33. Changes in Nerve Endings during Inflammation, 
GrossMANN (Mitth. aus dem Embryol. Inst. Wien, 
Nov. 1887). 


Experiments carried out on the thick skin of the duck’s beak, 
which, as is well known, is very rich in Herbst and Grandry 
corpuscles, and Merkel’s touch-cells. Inflammation was induced 
by mechanical destruction of the skin. Consequent changes 
consisted, for the most part, in transudation between the nerve 
endings and surrounding tissues, followed by various minute 


alterations. 


34. Motor Nerve-endings as seen in Cross-section and in 
Section-series. Kiiune (Verhandl. des Natur. med. 
Vereins zu Heidelberg, vol. iv. p. 1, 1887). 


35. The Nerve-endings in the Electric Organ (second article), 
Krause (Internat. Monatschrift f. Anat. und Phys., vol. 


iv. 1887). 


Continuation of memoir published in the same Journal, vol. iii. 
p- 385, 1886. 


Animals examined—Torpedo ocellata, and also for pseudo-electric 


organ, Raja asterias and other Selachians. As is well known, the 


electric organ arises from the modified striated musculus con- 





ABSTRACTS OF BRITISH 


strictor arcuum branchialum superficialis. The paper deals more 


especially with the minute structure and development of the 


curved fibres (bogen-fasern). A trace of cross-striation is recog- 
nised in them. In the smallest embryos they are merely 
granular; later on, they exhibit a fine cross striation and also 
longitudinal fibrillation. Differentiation between nerve fibre 
and muscle fibre then appears. Ventral half of fibre outgrows 
dorsal; becomes multinucleated, and expands transversely into a 
plate; the nerve fibre which enters it ventrally is carried to one 
side. It is possible to follow the development of the arched fibres 
from the striated muscle fibrille to the complete electric lamella 
of the adult animal. 


DEGENERATION. 


36. Secondary Degeneration of the Crus Cerebri. BecutTEenew 
(Arch. f. Psychiatrie, xix. 1. 1887). 


Records the symptoms during life and autopsies of three cases. 
Among other points of interest the first case exhibited atrophy of 
the substantia nigra Soemmeringii, which the author associates 
with atrophy of the corpus striatum. In the third case there was 
hypertrophy of the substantia nigra, and an unusual development 
of the corpus striatum. 


REGENERATION. 


37. Lectures on Injuries of the Nerves: delivered at the Roy. 
Coll. of Surgeons. Bow .sy (The Lancet, 1887, vol. i. 
pp. 863, 921, 968, 1021, 1121; vol. ii. p. 53, 99). 


Nerve ConbvucrIon. 


38. Conduction by Nerves in both Directions. Kocus (Biol. 
Centralbl., Nov. 1, 1887). 


Criticism of the results said to be obtained by Paul Bert, by 
giafting the tip of rat’s tail into the cellular tissue of its own 
back. It was stated by Bert that the abnormal tail acquired 
sensation in the course of some months. Kochs has repeated this 
experiment upon forty rats, in thirty cases with satisfactory 
healing and adhesion of the new tail. In no case, however, was 
there a return of sensation during the cight months that some of 
the animals were under observation, 
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Nerve Muscite Puystoioey. 


39. The Stimulus Action of Stiéhrer’s Machine. Grirzner 
( Pfliig r’s Archiv, xli. 6, Oct. 17, 1887). 


10. Chemical Nerve-Stimulation and Action of Salts. LombBura 


( Pfliiger’s Archiv, xli. 7 and 8, Nov. 22, 1887). 


41, The Tiring of Nerves. Lenzen (Arch. des Sciences phys. el 


natur, 1887, Sept.). 


Finds that, contrary to usual belief, when a muscle has been 
tetanised for a long time until it no longer reacts, the nerve- 
endings are functional, although the uerve trunk is tired out. 


SyMPATHETIC SYSTEM. 


42. The Central Course of Vaso-motor Nerve-pathis. TIELWrEG 
(Archiv Z, Psychiatrie, =x. i, pp. 104-182, 1887). 


Studying sections of the cords of lunatics, the author believes he 
has discovered in the upper part of the cord a triangular tract 
which is very probably vaso-motor. The triangle lies just at the 
junction of anterior and lateral columns, with its base on the 
periphery and the apex reaching half-way to the anterior horn. 
It stains strongly with carmine. The fibres are exceedingly 
slender (1°5 to 2 ».), with the exception of a few scattered large 
ones. The author traces the triangular tract upwards through the 
lateral region of the medulla, the “ oval” tract of the tegment, the 


superior olive, the fillet, &e. 


43. Action of the Excised Mammalian Heart. Watver and 
Rem (Phil. Trans. Royal Society, 178, pp. 215-256; 
issued Oct. 8, 1887. Read Dec. 16, 1886). 


Minute analysis of the alteration in form and electro-motor 
changes in the excised mammalian heart, and comparison of these 
phenomena with those hitherto obtained for the frog’s heart. 
Spontaneous beats were observed for a much longer period than 
usually supposed—in the rabbit’s heart as long as seventy-two 
minutes after excision. Owing to the enormous retardation in the 
action, an analysis of the phases of contraction, impossible in the 
heart in situ, can be made after it is exposed. Conclusion, that 


the irregularity in the sequence of changes in the contracting 
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mammalian heart, as compared with the heart of the frog, can orly 
be explained by supposing that, in the former case, conduction 
occurs along intermuscular nervous channels, in the latter case 
along muscular channels. With regard to the electro-motor 
phenomena, for example, it was found that there was not an 
invariable diphasic variation as in the frog’s heart, but that the 
movements of galvanometer and electrometer indicate a mono- 
phasic variation, negativity predominating either at the apex or 
the base. A monophasic variation shows a simultancity of action, 
which is difficult to understand apart from nervous conduction and 
co-ordination. 


44, The Innervation of Blood-vessels. Prerrowsk1 (Centralbl. 
Ff. Physiologie, 1887, p. 454, Dec. 10). 


Experiments upon the antagonistic effects, upon the vessels of 
the tongue, of stimulation of the hypoglossal and lingual nerves, 
Determination of influence of temperature upon the contracting 
action of former nerve and dilating action of the latter. 


45, Action of Sympathetic on Bird’s Pupil. Jkcorow 
(Pfliiger’s Archiv, xli. 7 and 8, p. 326, Nov. 22, 1887— 
plate v., showing dissection). 


In birds, stimulation of the region in which the first cervical 
ganglion lies, even after death, is followed by alterations in the 
pupil. Stimulating soon after death, or nearer to the beak, causes 
contraction. Stimulating some time after death, or on the side 
away from the beak, causes dilation. Seeing, however, that direct 
stimulation of the region, or stimulation of the region after the 
first cervical ganglion has been taken away, produces the same 
effect, it is clear that the sympathetic system has nothing to do 
with it. No effect can be obtained after the fifth nerve has been 
cut at its exit from the temporal bone. 

Physiologically, the cervical sympathetic of birds differs alto- 


gether from that of mammals, inasmuch as it does not determine 
dilation of the pupil. The form of the inter-transverse canal 


varies very much among birds. In the hen it is well closed. In 
the turkey it consists only of rings. 

The sympathetic in birds has nothing to do with movements of 
the iris, but contains vasomotor fibres for the skin of the neck and 
head, the conjunctiva and eyeball. 
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46. On the Action of Muscarin upon the Heart, and on the 

Electrical Changes in the Non-beating Cardiac Muscle 

brought about by stimulation of the Inhibitory and 

Augmentor Nerves. W. H. Gasketi (Journal of 
Physiology, vol. viii. No. 6, p. 404, Dec. 1887). 


Introduces a new method into the study of the physiology of 
the heart, and particularly the study of the action of poisons upon 
that organ. The author had already found that, if in making a 
first Stannius section the coronary nerve was left uninjured, 
stimulation of the vagus nerve during the period of quiescence, 
although it produced no visible effect, was yet acting upon the 
heart, for it affected the character of the contractions of the 
auricle when it again began to beat. He investigates the electric 
condition of the quiescent auricle, and finds that stimulation of the 
vagus is accompanied by an electrical change of an opposite sign 
to that which accompanies contraction. Muscarin is supposed to 
stop the heart by stimulating the vagus endings, but Gaskell 
finds that muscarin does not produce this electric change. After 
muscarin has brought the heart to a standstill stimulating the 
vagus produces the electric change already noticed, even when a 
mechanical or chemical stimulus is used. Muscarin therefore 
depresses the motor activity of the heart. The augmentor 
(sympathetic) nerves produce an electrical change of the same 
sign as that which accompanies contraction. The two nerves 
therefore, when unable to show their action upon the heart by 


changing its form, still produce opposite electrical changes. 


Hisro.oay. 


47. Nervi Nervorum Periphericorum. Prus (Archives Slaves 
de Biologie, iv., 2 Sept. 1887). 


Ehrlich discovered that methylene blue, injected into the veins 
of a living animal, has a great affinity for fine non-medullated nerves, 
colouring the term uations of such sensory nerves as the gustatory 
and olfactory; also the nerves of plain and cardiac muscle fibres. 
The author finds that, when he makes use of this method, fila- 
ments appear in the sheaths of nerve trunks, taking an oblique or 
transverse course with regard to the fibres contained in the nerve. 
Ile supposes that the presence of these nervi nervorum accounts 
for the spots of local tenderness in the course of nerve trunks in 


neuralgia. 
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48, Structure of Nerve Fibres. Scnierrerpecker (Archiv /. 
Mikrose, Anat. xxx. 3, pp. 435-494, 1887, Oct. 1). 


Boveri having suggested classification of nerves into, (1) seg- 
mented peripheral medullated, and (2) wnsegmented peripheral non- 
medullated and central medullated nerves, Schiefferdecker directs 
attention to this point, and finds distinction does not hold. Old 
classification into, (1) medullated, (2) non-medullated. Discovery 
that axis cylinder is surrounded by an exceedingly delicate elastic 
“rind.” Conclusion, that all medullated nerves, whether central 
or peripheral, exhibit Lantermann’s and Ranvier’s segmentation in 
the living fibre; watery coagulable substance between segments ; 
reagents penetrate between segments; myelin sheath bas no 
proper nuclei; all central fibres supported by glia substance ; 
white peripheral fibres have connective tissue investment of 
Schwann’s sheath, which has its own nuclei and does not vary in 
thickness at Ranvier’s nodes ; axis cylinder is uniform in thickness, 
and not segmented; within its elastic sheath (“rind”) is con- 
tained very fluid watery albumen, in which it is possible but not 
probable that fibrille lie; when coagulated it shrinks away from 
the medulla; the periaxial space being filled with lymph, a coagu- 
lum layer (gerinnselscheide) breaks off the axis cylinder; Fromann’s 
lines lie in this coagulum layer; it has nothing to do with the 
axis cylinder rind. Weigert’s hematoxylin stains different elements 
according to the chromium salt used in hardening. 


HIsToGENEsIs. 

49, Cell Division in the Central Nervous System. Merk 
(Denkschriften der Math. Naturw. Classe der K. Acad. 
in Wie n, liii. Also separate Publ. Karl Gerold’s Son, 
1887). 

After proper preparation, it is easy to recognise in what part of 
the embryonic nervous system cell-division is occurring by the 
presence of karyokinetic nuclear figures. Author investigates 
various parts of nervous system during their development in all 
classes of vertebrates. For the spinal cord nuclear figures are most 
commonly recognizable in the lining epithelium, to which cell- 
division appears to be more or less restricted. 


Bratn-WEIcutT. 
50, Gambetta’s Brain. Rinmcer (Sitz. der K. B. Akad. zu 


Miinchen, 1887, p. 61). 
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At the time of Gambetta’s death, it went the round of the 
newspapers that his brain was phenomenally small, 1100 grammes, 
This is shown to be quite a mistake, Duval’s estimate of 1241 
grammes being confirmed. It is stated that the third left frontal 
convolution exhibited an unusual development. 


CIRCULATION. 


51. Circulation in the Brain. Girrner & Wacner (Medic. 
Wochenschrift, 1887, parts 19 and 20). 


Experiments on curarised dog. Sinus transversus was placed 
in connection with the vena facialis postica. Quantity of out- 
flowing blood was measured by Ludwig’s kymograph. When the 
blood-pressure was raised by compressing the aorta there was a 
corresponding increase in the venous blood flowing from the 
brain. When the vena cava was compressed, the reverse effect 
was produced. Raising the blood-pressure by asphyxia, strychnia, 
stimulating a sensory nerve, and other methods, always increases 
the outflow of blood from the brain. Chloroform dilates the 
blood-vessels, but the accompanying fall in blood-pressure may 
reduce the outflow to zero. Morphia has no action. Amyl 
nitrite dilates the blood-vessels. The onset of an epileptic attack 
is marked by a great acceleration of the cerebral circulation. 


LITERATURE. 


52. Supplement to the Account of Acquisitions to the Anatomy 
of the Central Nervous System. Eprincer (Schmidt's 
Jahrb. der Ges. Med. vol. cexv., 115). 


The Metamerism of the Head and the Vertebrate 
Theory of the Skull.—C. Gecensaur (Morphologisches Jahrbuch, 
vol. xiii., part i., pp. 1-114, Nov. 1887). 


In the index of papers published during the last quarter will 
be found the title of this most important article by Gegenbaur, 
which appears in the current number of the Morphologisches 
Jahrbuch. Tt was impossible to include amongst the Abstracts an 
outline of this article, for dealing as it does with one of the 
most abstruse problems in morphology, and attacking this problem 
from its most technical side, it is one long closely-reasoned 
argument. The subject, however, is of great importance to the 
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neurologist ; for no one can hope to understand the constitution 
of the central nervous system without taking its metamerism into 
account; and although it is impossible to give an abstract of 
Gegenbaur’s paper, for it does not contain a word which could be 
left out without detracting from the lucidity and force of the 
argument, it may be possible, from the great quantity of material 
which is here collected, to construct a less technical account, 
which will convey to the reader, who is not by profession a 
morphologist, an idea of the present position of the subject. 

It will be remembered that it was Goethe who recognised, 
with the instinct of a great poet for nature’s harmonies, that the 
elements used in the construction of the skull are the same which 
in the trunk enter into the formation of the vertebral column. In 
Oken’s hands, the theory received a scientific form. Huxley, by 
his researches into the minutely discrete elements of the skull of 
the bony fishes, carried the problem as far as it was possible to 
carry it by an examination of the hard parts of the head. It was 
a question, up to this time, of the homology of the skull with the 
vertebral column. 

With the publication of Gegenbaur’s researches into the arrange- 
ment of the nerves of the head in Hexanchus, the question enters 
upon a new and greatly extended phase ; for Gegenbaur shows that 
it is not merely a matter affecting the bony elements of the skull, but 
a question as to the segmentation of the whole head, which can be 
best studied in cartilaginous fishes, more especially with regard to 
the arrangement of the cranial nerves. This is the form in which 
the problem has for nearly twenty years occupied the attention 
and tested the ingenuity of morphologists. There can be no doubt 
that the vertebrate head, complex and heterogeneous as it now is, 
has been gradually evolved from the anterior end of the body of 
an animal consisting of similar segments. The elements which 
enter into its formation can be classified, according to their 
function, in each single simple segment or metamer of the body of 
the vertebrate ancestor. The problems to be solved are, (1) the 
fundamental constitution of a metamer; (2) the number of such 
metamers entering into the formation of the head. The solutions 
of these problems are to be found in the arrangement of the 
elements of the head in the lowest vertebrates, and in the embryos 
of those higher in the scale. In studying the former, allowance 
must be made for digression from the primitive type; in the latter, 
for abbreviation of ancestral history. In both directions a vast 
amount of work has been done, and naturally the views of those 
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most interested in the problem have become, with increased 
knowledge and thought, further and further elaborated, difficult to 
explain and difficult to reconcile. 

In this masterly paper Gegenbaur does not attempt to add any- 
thing to our knowledge, but, to use a commercial phrase, takes 
stock of the additions and inferences of recent years, and subjects 
them to a searching criticism. Many a piece of fine-spun inference 
is, to our thinking, crushed by his titanic blows, and little more 
than the framework of the theory escapes annihilation. 

For a long time the tendency has been to increase the number 
of metamers fused in the head. From the four vertebre at one 
time supposed to enter into the constitution of the skull, the 
number of head-segments has been increased to nine or even 
more, and this because morphologists have formed a conception 
of each segment as consisting of a dorsal portion or somite, 
including a piece of the bas-cranial axis and brain case, with its 
musculature and nerve; and a ventral portion depending from 
this as a hoop of bone or cartilage, with its muscles and nerves. 
Between each two visceral arches is a cleft, the visceral (or gill) 
cleft, and at the upper end of the cleft, perhaps formed from it, 
a sense organ with its nerve. All the visceral arches supplied 
by cranial nerves are included in the head, and regarded as pre- 
supposing segments of its dorsal part. The face in front of the 
mouth is also supposed to be formed of visceral arches, which 
again pre-suppose a segmentation of the anterior portion of the 
head. Indeed Dohrn goes so far as to regard the mouth itself 
as due to the coalescence in the median line of two visceral 
clefts. 

It is against this extreme view that Gegenbaur’s criticisms are 
levelled. If we may reduce his detailed reasoning to general 
terms, the argument runs thus:—The visceral arches are for the 
support of the pharynx, the gill clefts for the escape of water 
entering the mouth; there being no reason to suppose that the 
mouth has shifted backwards, the presence of visceral arches in 
front of it would be meaningless. Again, while the second somite 
obviously belongs to the mandible (first visceral arch), and the 
third somite to the hyoid bone, the fourth somite gives rise to no 
musculature, and its relation to a visceral arch is uncertain. We 
have no evidence that the posterior dorsal segments are congruent 
in their formation with the posterior visceral arches. The number 
of gill clefts in adult Selachians is subject to variation, and there 
are other indications of fusion and subsequent redivision, on 
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account of which the visceral arches lose all value in determining 
the segmentation of the posterior part of the head. In the same 
way the branches of the vagus nerve which supply them are not 
primitively independent, but are formed by the splitting of an 
originally single nerve. Before, however, discussing Gegenbaur’s 
conclusions, it would be well to give an account of that part of 
the evidence most interesting to neurologists, derived from the 
disposition of the cranial nerves. 

1. Olfactory.—Marshall has attempted to bring this into the 
category of “segmental nerves,” and regards the nose as a “ gill 
cleft.” In this he is followed by Beard, who, however, considers 
the nose as not itself a modified gill cleft, but as the sense organ 
developed in connection with a pre-existing cleft. It will be 
readily understood from what we have already stated with regard 
to Gegenbaur’s views that he ridicules the gill-cleft idea. He dis- 
cusses seriatim the reasons adduced in proof of the segmental 
character of this nerve, and finds that they have none of them 
anything to do with metamerism. 

2. Optic.—This nerve hardly comes into the discussion. Gegen- 
baur regards it as like the olfactory outside the pale of segmental 
nerves. 

3. Oculomotor.—This Gegenbaur considers as clearly proved to 
belong to the first somite, a somite, however, which since it has no 
visceral arch is not an independent head segment. Van Wijhe 
has done important work in showing that the ciliary ganglion is 
not, as Krause supposed, the ganglion of the third nerve, but 
belongs to the ramus ophthalmicus profundus (nasal), plus a 
sympathetic ganglion. The ramus ophthalmicus profundus he 
looks upon, however, as originally an independent nerve and not 
a branch of the Trigeminus. Gegenbaur cannot regard this as 
proved. 

4. Trochlearis—This is of all nerves the most difficult to 
aceount for. In mammals a purely motor nerve, it gives in 
selachians also a sensory branch. Ontogeny has brought no 
new facts to light with regard to this nerve. Van Wijhe shows, 
however, that the muscle which it supplies is developed from the 
second somite. He concludes, that it is a ventral nerve-root of a 
segment for which the ramus ophthalmicus profundus is a dorsal 
root. Considering, however, the peculiarity of its origin, in which 
respect it has all the characters of a dorsal root, Gegenbaur finds 
it very difficult to subscribe to Van Wijhe’s view. 

5. Trigeminal.—Marshall and Spencer have shown that the 
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superior maxillary nerve is a branch of the inferior maxillary, just 
as the upper jaw which it supplies is in origin an outgrowth from 
the lower. Gegenbaur looks upon the ophthalmic division of the 
fiftlx as the ramus dorsalis of this segment. He considers the fifth 
nerve as a single nerve appertaining to the first complete cranial 
metamer. 

6. Abducens.—Its development shows that this nerve belongs 
to the third somite, to which also the second visceral arch or 
hyoid bone answers. Connections with other nerves have not 
been observed, and we find ourselves in the same case as with the 
oculomotor and trochlearis. It is interesting to notice that, 
although no one can suppose that it belongs to more than one seg- 
ment, the sixth nerve arises by several roots, a character which we 
may hence infer is without metameric significance. Both Marshall 
and Van Wijhe look upon the abducens as an anterior root of the 
facial, but its place of origin proves that it and the trochlearis 
cannot have the same morphological value. 

7. Facial and Auditory.—There is no doubt about the origin of 
these two nerves from a primitively single trunk. The double 
nature of the nerve is however regarded by several anatomists—as 
Wiedersheim, Van Wijhe, and Beard, as proving the existence of 
two segments ; but all that ontogeny has done is to show that no 
second ventral branch exists, and that there is consequently no 
evidence of two ventral metameric portions. 

8. Glosso-pharyngeal.—This is the only nerve with regard to 
which there is no controversy. It courses along the arch com- 
prising the hyoid bone. That no ventral root is known for this 
segment is in accordance with the fact observed by Van Wijhe, 
that its somite is not developed into muscle. 

9. Vagus.—While Gegenbaur looks upon this as typically a 
segmental nerve, he does not consider that we have any evidence 
as to the relation to the head of the gill arches which it supplies. 
The study of its development teaches us, that in origin it is a 
single outgrowth, which only subsequently becomes divided into 
several roots. 

10. Hypoglossus.—This nerve Gegenbaur regards as the ventral 
root or roots of the vagus. Healso looks upon the branches, which 
have been described as ventral roots of the vagus, as belonging to 
the hypoglossal. 

In this Journal it would be perhaps out of place to analyse the 
evidence brought to bear upon the question from a study of the 


development and adult constitution of the bones and muscles of 
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the head. Enough has been said to show that this paper is a 
protest against the treatment of the subject which has recently 
come into vogue. Gegenbaur considers that it is impossible to 
reconstruct the head of a series of similar segments composed of 
parts of equal value. The formation of the visceral arches and 
the consolidation of the cranium are events belonging to different 
epochs. Only two segments, the mandibular and hyoid, present 
an equal development throughout, the rest have undergone 
fusions and subsequent divisions by which the relation to one 
another of the somitic or cranial portion and the branchial portion 
has been permanently dislocated. 

The morphological value of the head metamers is not the same 
for all. The first six are palingenetic; but even of these, four to 
six are rudimentary in their dorsal sections; seven to nine are 
cainogenetic ; indeed the original head segments have probably 
fallen away, and their place has been taken by trunk segments. 
The lower branches of the vagus nerve belong to these secondary 


segments. 

It is very interesting to follow the author of this paper, in his 
description of the changes by which he imagines the permanent 
head has been evolved. Amphioxus, he thinks, although not 
perhaps in the direct vertebrate stem, affords valuable data as to 


the structure of the animals which preceded the Craniota. It 
indicates that they possessed more somites and gills, and a more 
extended pharynx, than the Craniota. The specialisation and 
increase in the development of the sense organs led to the for- 
mation of a brain. This again necessitated the consolidation and 
fixation of the anterior end of the body. The result was that of 
the somatic muscles, only those which found some new work to do 
—i.e. the movement of the eyes—were any longer of use; the rest 
disappeared. The head became more compact. The anterior gill 
arches increased in size; the posterior ones atrophied, and their 
place was taken by trunk segments. As the eyes grew, the 
animal became more effective. It adopted a better means of 
obtaining food, and turned one of its gill-arches into a jaw. 

The author does not tabulate his conclusions (a table would 
have enabled one more quickly to grasp his results), but from 
what has been already said it will be seen that he arranges the 
head segments thus :-— 

The first somite with the oculomotorius and ramus ophthalmicus 
profundus do not constitute a metamer, since no ventral clement 
belongs to it. 
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The first metamer comprises the second somite, the jaw, the 
trochlearis, the inferior maxillary, and its branch, the superior 
maxillary, to the upper jaw. 

The second metamer, the third and part of the fourth somite, 
the hyoid bone, the abducens and facial and auditory nerves. 

The third metamer presents a somite (the fifth), which gives 
rise to no musculature, and has consequently no nerve; to its 
visceral arch (the first permanent gill arch) belongs the glosso- 
pharyngeal nerve. 

Of the remaining metamers, only the first comprises a head- 
somite (which gives rise to no musculature), the others are 
defective dorsally. The vagus nerve is common to them all. 

As we remarked at the commencement, the paper is one which 
might be translated with profit, but which will not bear 
abstracting, and we can only hope that, by attempting to give 
an outline of its general tenor, we have not distorted its meaning 
by suppressing the subtleties and qualifications inherent to the 


Avex. Hitt, M.D. 


subject. 


Discussion at the International Medical Congress, 1887, 
on the Relationship of Syphilis to General Paralysis of 
the Insane.—( The American Journal of Insanity, October 1887, 
p. 275, et seq.) 

The relation of Syphilis to General Paralysis of the Insane is a 
subject of the greatest theoretical interest and practical importance 
to the alieuist. The subject was pretty fully discussed at the 
recent meeting of the International Medical Congress, and as the 
‘American Journal of Insanity,’ in which a full abstract of the 
debate appears, is not readily accessible to most British readers, 
it may not be amiss to give a condensed statement of the opinions 
which were expressed by the chief speakers who took part in the 
debate. 

Dr. Savace (London) who opened the discussion, described 
several groups of cases in which syphilis is related to general 
paralysis. In the first group, he placed cases of syphilis of long 
standing wh‘ch have been followed by general paralysis with 
acute symptums. He stated that he had seen several cases of this 
kind in which, after seventeen, eighteen, or even thirty years’ 
standing of syphilis, there had been a sudden outbreak of general 
paralysis, which in several cases had ended very rapidly. “ Even 
in the best cases,” he said, “I have been able to exclude evidences 
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of intemperance, or of other exciting causes: in fact, I was able to 
exclude almost every other cause of general paralysis with which 
I was familiar.” 

In another group, he placed ordinary cases of general paralysis 
of the insane, which run a perfectly ordinary course, with no 
longer and no more frequent remissions, with fits and sometimes 
without fits—in fact, in no way separable from ordinary general 
paralysis, with very definite histories of syphilis. 

In a third group, of which he had seen many examples, were 
included cases in which, after a well-marked history of primary 
syphilis, symptoms due to a local syphilitic nerve-lesion—such as 
paralysis of the muscles supplied by the third nerve, monoplegia, 
hemiplegia, simple aphasia, aphasia with hemiplegia, &c., appear, 
—are treated, in some cases are cured, by antisyphilitic treatment, 
and sooner or later become weak-minded, and develop symptoms 
of general paralysis of the insane. 

In a fourth group, cases of general paralysis starting in the 
spinal cord. With regard to these cases, he said : “ In introducing 
the subject, I would say that there are a number of writers who 
recognise the fact, that those patients who suffer from locomotor 
ataxy—if we call that a disease, and not an assemblage of symp- 
toms—the largest of them have got some syphilitic history; and 
one finds that, among general paralysis of the insane, a very fair 
proportion of them begin with locomotor ataxy. Well of course 
there are two or three groups: those who begin with locomotor 
ataxy, and develop into general paralysis of the insane ; and those 
who begin with the ataxy and the general paralysis develop about 
the same time. Besides these, one gets more frequently, I think, 
cases of general paralysis in which syphilitic histories are present, 
and what I have called spastic symptoms, more for convenience, 
and in contrast to, the ataxic symptoms, and implying a general 
likeness. 

“My experience is that general paralysis which depends upon 
syphilis, may run a somewhat unusual course, in so far as the 
remissions may be more frequent and the remissions may be more 
prolonged. . . . My own experience is, that I have seen only one 
thoroughly well-marked case of general paralysis of the insane 
appear to get well; that is, he was able to administer his affairs 
for some years, but he died ultimately of some obscure nervous 
disease under Dr. Ferrier. Unfortunately, no post-mortem was 
allowed, and I am still inclined to think that, though apparently 
cured, it was only a case of syphilitic general paralysis, in which 
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there was a prolonged remission. My belief is, that general 
paralysis of the insane is a degeneration which may be set up by 
many causes. There is no special form of geueral paralysis which 
depends upon syphilitic changes; we may have quite a large 
number of cases of general paralysis in which there is a syphilitic 
history, yet not every case of general paralysis with syphilitic 
history depends upon syphilis. But I feel quite sure that there 
are one or two definite groups in which there is no doubt what- 
ever, and my belief is that the most important one is that in which 
local lesions of the nervous centres are present. I fear I am not 
able to say what these lesions may be. In speaking of the patho- 
logical changes yesterday, I said there were no gummatous changes 
found. I believe, if any are certainly dependent upon syphilis, it 
is those cases where the symptoms are first of local nerve-cranial 
lesion, followed by more or less recovery, followed later by degene- 
ration ; and my belief is that, in the majority of these cases, the old 
lesion has formed a focus of degeneration. The only other group 
generally syphilitic are those ataxic cases in which the ataxic pre- 
cedes the paralytic symptoms by some considerable time.” 

Dr. MickLe (London) expressed general concurrence with the 
views of Dr. Savage. He had seen few cases of the first group 
mentioned by Dr. Savage; but he had often seen cases of the other 
two groups mentioned by Dr. Savage, in which the syphilis was a 
cause of general paralysis. 

Dr. Lanepon Down (London) said: “I have had a great deal of 
experience in London hospitals of locomotor-ataxy cases, and I 
think they are nearly all of a syphilitic character; that they all 
respond to antisyphilitic treatment ; and that they are, as a rule, 
syphilitic. I am very strongly inclined to the belief in the 
syphilitic nature of locomotor ataxy. Is there any connection 
between locomotor ataxy and general paralysis of the brain? I 
have had the opportunity of following out several cases very 
closely.” The particulars of a case of locomotor ataxy, in which, 
after ten years, well-marked fatal general paralysis developed, 
were then related. 

Dr. YELLOWLEES (Glasgow) said : “ We are all apt to have, and do 
have constantly, cases of general paralysis with constitutional 
syphilis passing its ordinary cause, and without anything ex- 
ceptional whatsoever about it. I think we want to be careful in 
our deductions to the effect of syphilis in the history of the 
disease. They unquestionably coincide and concur in the same 
individual, without the cerebral paralysis being at all perceptibly 
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modified thereby. That being so, I think we want to be careful 
about our deductions. I concur, however, emphatically with what 
Dr. Down and Dr. Savage have said about the probable syphilitic 
origin of those cases which begin with spinal symptoms. The 
result seems to be that in cases of general paralysis occurring in 
patients with a history of constitutional syphilis, however, that 
we have the disease modified to a greater or local extent by local 
paralysis—and by a greater tendency to local paralysis than in 
the ordinary cases, and that this is the whole of the matter; at 
least I don’t know that our present knowledge gives us farther 
light than this gives us.” 

Dr. Nicuots (New York) said: “In my experience I have only 
been able to trace the existence of syphilitic disease or hereditary 
taint in about half the cases, and allowing for some uncertainty, 
in other cases it has been my opinion that about two-thirds of our 
cases have had or may have had syphilis. In respect to the 
remaining third it seems to me that it is pretty clear that they 
have not. I sympathise with what fell from Dr. Yellowlees. I 
have really doubted whether syphilis was an essential cause of 


general paralysis of the insane. It seems to me that those cases 
that I have not been able to trace to syphilis run their course more 
regularly than those that I cannot. I have never been able to 


benefit a patient that has not had syphilis by antisyphilitic 
treatment, but I have retarded the disease in many cases in which 
I knew the patient had had syphilis. . . . I have supposed that 
excessive venery, excessive intellectual labour, and loss of sleep 
were the most efficient causes of general paralysis of the insane. 
These causes, it seems to me, will produce his form of mental 
disease independently of syphilis. It has seemed and does seem 
to me that syphilis is not an essential cause of general paralysis of 
the insane.” 

Dr. Sritzka (New York) agreed with every material point 
advanced by Dr. Savage, and said: “ There does seem to me to exist 
a group of cases in which, with a background of progressive 
dementia, the suddenness of development of certain motor 
symptoms and the suddenness of their disappearance, as also a 
peculiar lacunar disturbance of the memory, separates them from 
ordinary paretic dementia. Pathologically I think they are 
characterised by two sets of changes; first, a peculiar form of 
endymal granulation in the ventricles. In ordinary hydrocephalus, 
paretic dementia, and epilepsy the granulations are warty. In 
syphilitic dementia I have found the reticular like the ridges of 
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butter left in separating the halves of a sandwich. In the central 
tubular grey, particularly of the mesencephalon—and this accounts 
for the oculo-motor troubles—small hemorrhages are common. I 
have brought with me, and have shown to some of the members 
present, specimens in which the exact localisation of a combined 
internal rectus and accommodation paralysis was possible. Both 
anatomically and clinically this disorder differed from ordinary 
paretic dementia of syphilitic origin. Amongst the accessory causes 
of the latter complaint tobacco is a most important one. The 
constantly growing evil seen in large capitals is the habit of 
imperfect coitus indulged in for the purpose of prevention of 
conception. This has a most deleterious effect upon the spinal 
apparatus. Another is the vicious habit indulged in by those who 
are losing sexual power. These certainly are causes of locomotor 
ataxy. I believe that wine, women, and worry are the most potent 
factors in causing general paralysis.” 

Dr. Hucues (St. Louis, Mi.) said: “I have a conviction that 
there is something—a vascular condition, a microscopic vascular 
condition, which will ultimately be discovered to have preceded 
the coarser structural microscopic changes which we see in the 


arachnoid vessels in general paralysis. . . . As you know, we are 
now ata stage in regard to general paralysis of the insane—we stand 


much as our ancestors did in regard to phthisis pulmonalis, and in 
regard to Bright’s disease and other affections which have been 
closed as incurable, but which may yet be proved to be curable in 
certain stages and under certain circumstances. I believe general 
paralysis will yet be classified as a form of curable disease if taken 
early enough for treatment, not after they are sent to asylums, but 
those cases which come under the notice of the neurologist and 
psychiatrist, before they become fit subjects for the asylum. I 
have a conviction that the paralytic stage is one of capillary 
hyperemia, and the system to be gotten at is one which our 
pathologists must study for us.” 

Dr. SavaceE: “ As to the question of vascular changes, I have 
quite thought with Dr. Hughes that if any cure is to take place 
it is to be when the case is taken early. The longer we have 
experience with the disease, and the more we get the carly history, 
the length of time which the prodromal symptoms have existed 
is extended. I have within the last five or six years made it a rule 
when a patient became certainly and undoubtedly general paralytic, 
and was recognised as such by his friends, then to issue a form of 
question as to the very earliest changes in character, in hand- 
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writing, in vision of one kind or another; and in a very large 
number of cases, eight, nine, ten, or even twelve years before the 
patient became fit for certificates, there were signs of the disease, 
but I think that not in one case out of ten thousand would we be 
able to persuade the patient that he required rest or treatment. 
Especially in some cases with syphilis, I think early treatment 
will do good ; but I am afraid the time is very far distant when 
we shall be able to persuade those that break down with general 
paralysis that they required treatment years before.” 

Dr. Hurp (Galesborough, Ill.) : “ I would like to ask Dr. Savage a 
brief practical question. Granting that we have cases of general 
paresis of unmistakably syphilitic origin—I think we all agree that 
we do find them—is there any reason to anticipate benefit from 


antisyphilitic treatment ?” 

Dr. Savace: “Some patients, undoubtedly, with syphilitic his- 
tories who are suffering from general paralysis of the insane, rapidly 
pass under such treatment into conditions of temporary remission. 


The only case of prolonged remission that I have seen, or nearly all 
the cases that have syphilis and have prolonged remissions, were 
treated very definitely antisyphilitically. . . . The consensus of 
opinion seems to be that I was right in saying that some cases of 
general paralysis undoubtedly come from syphilis. ... We are 
cautioned by Dr. Yellowlees, and I take the occasion of saying I 
agree with him when he says we have reached in this syphilitic 
tide of pathology the highest point, and that it is now time to 
make a short line. I think the border line that Dr. Spitzka has 
referred to, the cases of syphilitic dementia are the ones about 
which we shall always have the greatest difficulty. I do not 
pretend for a moment to be able to say when a case is brought 
before me: ‘ this is a case of syphilitic dementia that will live for 
years, and which might fairly be called dementia organica.’ I do 
not pretend to be able to say that, nor to say, this demented case 
will not take on a more acute process and end as a general 
paralytic. I do not believe there are any defining lines in these 
cases. I think we are perhaps too prone to be definite in these 
matters, especially since we know comparatively so little of the 
relationship between syphilitic dementia and syphilitic general 
paralysis. Accept dementia in these cases, and if they end in this 
way, let us say they are cases of general paralysis of a demented 
type, starting with syphilis.” 
Byrom Bramweti, M.D. 
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Cousot on Periodic Paralysis (Revue de Méd. March, 1887, 
pp- 190-203).—Among the paralyses that accompany or follow 
upon acute disease, is a group that is attached to malaria, which 
have been called intermittent paralyses. Comparable to these 
in some points, though fundamentally distinct, is a group of 
transitory paralyses which do not follow any acute disease or 
come on at quite regular intervals, of which Dr. Cousot has 
observed five cases, and collected two others, and which he 
wishes to call periodic spinal paralyses. Dr. Cousot’s five cases 
were all members of one family, viz. the mother, two of her four 
sons, and two of her four daughters. The family was in all 
essentials healthy. The parents died of small-pox; all the family 
were, as a rule, in good health. The four paralytic children were 
a good deal smaller in stature than the rest. The second son, 
Ilenri, was the patient selected for the closest examination. He 
was a man, wt. 34, and since he was 14 years old, had had three 
attacks of transitory paralysis. They became rather more frequent 
until he was «wt. 20, and then remained stationary. He had 
typhoid fever, et. 10, but no other serious illness. He was only 
5 ft. high, but strong and athletic. When his attacks of paralysis 
were coming on, he first felt his knees weak, then his other joints ; 
he was restless and tried to move about ; there was no pain. For 
two or three hours the paresis increased, after nine or ten hours it 
had gradually disappeared. He remained fully conscious, and had 
no discomfort beyond a slight headache. He had been carefully 
put through all electrical tests for his muscular action and sensi- 
bility before an attack, and the results then obtained were decisive 
and normal; the fields of vision and colour were also normal. 
During an attack, whilst all his body and limbs, but not his 
head, was in a state of flaccid and complete paralysis, both 
muscles and nerves gave no reaction at all to galvanic or faradic 
excitation. As the paralysis began to go off, the reaction of the 
nerves to a galvanic current was the first normal symptom to 
appear. 

Sensibility remained throughout perfect in all forms during the 
attacks ; but the reflexes, except the papillary, disappeared ; the 
sphincters were never relaxed. In his abnormal state he was 
covered all over with a peculiar oily sweat, a kind of seborrhcea. 
The temperature in the mouth was 99°2. On seven consecutive 
days these attacks were watched and tested; they lasted on an 
average about ten hours, and as a rule began about midnight, or 
in the early morning hours, and lasted till about midday and as 
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late as 2 p.m. Once the fingers were movable, but, as a rule, the 
paralysis at the culminating point of the attack was complete in 
the arms, body, and legs, and the sensation perfect. 

In the mother of the family similar symptoms had shown them- 
selves about every fortnight. In Frangois, et. 36, her eldest son, 
they were of the same type as in Henri, but longer and more 
severe. 

In Emérance, the eldest daughter, et. 32, the attacks appeared 
when she was 10 years old, and disappeared after the birth of her 
first child. 

In Josephine, her sister, wt. 21, the symptoms came on when she 
was 10 or 11 years old, and recurred nearly every week. In her, 
as in her sister, there was never any menstrual abnormality. 

The cases are to some extent analogous to a case of Westphal’s.! 
A child, et. 5, had scarlatina, with perhaps some nephritis, and a 
month later had an attack of temporary paralysis with thirst, 
sweating, and loss of electrical reaction in the muscles. These 
attacks recurred at first about every month, and afterwards more fre- 
quently. There was no history of nervous disease in the family ; 


the child seemed in all other respects in very good health. He came 
into hospital under Westphal’s care when he was 12 years old. 


Many attacks were watched, and one may be taken as typical. In 
the afternoon he said his right knee was giving way, and fell on the 
floor ; both legs were weak ; both arms grew equally weak. There 
was much thirst, and frequent desire to micturate without immediate 
power todoso. By midnight the paralysis was complete. When 
the patient was laid on his back, he could not move any limb ; there 
was no contracture; there was no plantar reflex, but the knee-jerk 
and cremasteric and abdominal reflexes were normal. Sensation 
and consciousness were natural; the muscles of the head, face, and 
eyes, natural also. Strong faradic stimulation of the nerves gave 
slight results; the trunk of the peroneal nerve could not be 
stimulated at all, and the muscles which it supplies gave no direct 
reaction to electricity. Next morning, the reaction to galvanism 
and faradism in the arms was much better, though still slight in 
the legs. In the evening, the patient could walk, though he was 
weak. Subsequently, similar attacks occurred nearly every week. 
If the boy was warned by some prodromata of pain or weakness in 
the day, he could stop or lessen his attacks at night. 

Hartwig? relates a somewhat more complicated case of temporary 

' Berl. Klin. Woch., 1885, p. 489-509. 
2 * Dissertation,’ Halle, 1874. 
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paralysis in a man who had had tertian ague five years before. 
He also lost nearly all reaction to electricity during the attack, 
and the muscles of the head were unaffected. He improved much 
by treatment with quinine. 

These five cases had no present signs of intermittent fever about 
them, no shivering, pyrexia or enlargement of the spleen, and in 
four of them there was no history of it. Westphal frankly admits 
that he cannot interpret his facts, and does not know where to place 
his case among nervous diseases. There would be astrong inclina- 
tion to put down the cases to malingering, if it were not for the 
undoubted change in the reflexes and the electrical reactions. It 
may be correct to call it a paralysis of inhibition, But it would 
have to be remembered that that goes a very little way towards 
explanation when we know of no cause for the inhibition. 

In one or two cases the tongue was a little affected, and in 
Hartwig’s case the actions of coughing and sneezing. This would 
lead us to suppose that the exciting cause extended up into the 
medulla; otherwise the cases were purely spinal. 

The only case that would submit to treatment was the one first 
described (Henri ——). Quinine in large doses was first used with 
doubtful benefit; then strychnine, bromides and ergotin without 
success. Constant currents along the spine, and faradisation of the 
muscles seemed to do slight harm. The actual cautery and 
potassium iodide led to no change. 

The process of treatment by suggestion is what Dr. Cousot would 
have preferred to use, but unfortunately his patient was not 
amenable to hypnotic influence. 

A. T. Myers, M.D. Cantab. 


Gerhardt on the Diseases of the Cerebral Arteries— 
(Berliner Klinische Wochenschrift, 1887).—In a Lecture delivered 
at the Berlin Medical Society (February 3rd, 1887), after com- 
menting on the special functional adaptations of the cerebral 
vascular system, the relations of pressure in the cranial cavity, 
the part played by the arteries in the production of brain 
disease, and the government by the brain of its own vessels, the 
author discusses certain affections of the latter, i.e. aneurisms, 
rupture, emboli, and thromboses. Respecting the causation of 
aneurisms, he inclines to think injury of more frequency 
than is generally supposed ; alcohol and syphilis, but especially 
the latter, to be powerful factors. The basilar, and next the 
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middle cerebral, are the arteries usually affected by aneurism, 
whilst the vertebral also suffer frequently. In three of the 
latter cases, acute bulbar paralysis occurred with uni-orbi-lateral 
paralysis. The symptoms are marked by a more sudden advent, 
and periodical retrogression, than is found in softening or 
hemorrhage. In these cases a systolic bruit can be heard on 
cranial auscultation. The latter should be used more frequently, 
in Dr. Gerhardt’s opinion. 

Emboli are found on the left side in the proportion of six, to 
two on the right. The left vertebral offers especial facilities 
to emboli, since its opening into the basilar is more constricted 
than the rest of its lumen, whilst from this it follows that the 
basilar is not often affected. In only about five per cent. of the 
cases of cardiac valvular diseases do emboli occur; those from the 
valves chiefly pass into the left middle cerebral, those derived 
from the walls of the heart, into the right. 

In women, emboli are found in the proportion of two-thirds to 
one-third in men. In only one-third of the cases does complete 
unconsciousness occur; where the latter is prolonged, it points to 
hemorrhage. 

Hemorrhage results from increased blood-pressure and diseased 
vessels as exciting and predisposing causes. G. considers miliary 
aneurisms as frequent, but by no means the sole occasions of 
the rupture. In certainly twenty per cent. of the cases syphilis 
was a predisposing element. 

G. has found Prevost’s statements with regard to symptoms, 
correct in over two-thirds of his cases, i.e. the eyes turned to the 
sound side (or towards the injured hemisphere), whilst in bulbar 
lesions, to the paralysed side ; the reverse when the extremities 
are convulsed. Excluding tobacco and alcohol, syphilis can 
account for most of the diseases of the cerebral arteries, especially 
those of bulb, therefore anti-syphilitic treatment in nearly all 
cases may be tried. i iat 


Rybalkin on Paramyoclonus Maultiplex.—(Mierzejewski’s 
Vestnik Klinitcheskoi i Sudebnoi Psikhiatrii, 1887, vol. i. pp. 223-235), 
—Dr. Jakov V. Rybalkin, of St. Petersburg, details the fourth 
Russian (and the thirteenth international) case of a curious and 
still rather obscure neurosis, described in 1881 by Friedreich under 
the name of “paramyoclonus multiplex” (cf. ‘ Brain,’ 1882, 
Vol. XVII. p. 136). The patient, a weak carpenter, aged 15, who 


~ 


AND FOREIGN JOURNALS. 575 


had badly fallen from a height (14 feet) about four years before, 
and who for the last three years had been daily engaged in 
heavy work (sawing boards three inches thick), that induced 
cramps in his limbs, passed through two distinct attacks, the first 
of which lasted five weeks, and the second eight, and which were 
separated by an entirely free interval of about ten months. The 
symptoms (as observed during the second attack) consisted in 
clonic contractions (a) of some symmetrical muscles of the upper 
limbs (Mus. biceps, triceps, pectorales major and minor, and 
supinator longus); (b) of those of the right lower extremity (Mus. 
vastus externus and internus, rectus femoris, biceps and semimem- 
branosus) ; (¢) (occasionally) of those of the neck and body (Mus. 
sternocleidomastoideus, cucullaris, rectus abdominis, and long 
spinal muscles); (d) of the laryngeal muscles (closing the rima 
glottidis); and (e) (occasionally) of the masticatory muscles. The 
number of individual contractions usually varied from forty to 
sixty and more a minute; but sometimes the movements followed 
one another so rapidly that a tetanvid spasm of two or three 
seconds’ duration resulted. [Tonic contractions, however, which 
were observed in the patients of Marie Bekhtereff (cf. the 
‘London Medical Record,’ August 1887, p. 337), did not occur in 
the author’s case.| The convulsions were kept within their usual 
moderate limits solely by the patient’s incessant voluntary efforts. 
When he let his limbs alone (uncontrolled), usual slight 
twitchings of his limbs at once gave place to rapid jerk-like, 
alternating flexions and extensions of the forearms, adductions of 
the arms, &c., the convulsions swiftly spreading over the muscles 
of the neck and body. The contractions remained absolutely 
unaltered during voluntary movements, but they distinctly 
decreased when the patient assumed a recumbent position, or when 
his attention was diverted by reading or conversation ; they ceased 
altogether during sleep (as in all cases, except Bekhtereff’s) 
and strongly increased from emotion, titillation of his soles, 
pricking with a pin, faradic shock, stripping his body bare, 
pressure on the muscles affected, &c. The contractions of the 
laryngeal muscles were invariably intensified from reading aloud, 
speaking, &c., the patient suddenly losing his voice on such an 
effort (as in Homen’s case). They were, however, present also 
during quiescence of the organ, since the lad’s breathing even then 
remained interrupted and irregular. Muscular strength was 
somewhat weakened in the right arm (dynamometer, 32 1. 22 r.). 
Co-ordination, cutaneous sensibility, galvanic and faradic irritability 
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of muscles and nerves, trophic and vaso-motor functions, the 
higher senses and mind were quite normal. But cutaneous reflexes 
were greatly exaggerated, while tendon reflexes were considerably 
lowered (as in Homen’s case). Under the influence of valerianate 
of zine (} grain, three times daily) and ascending galvanisation 
of the spine, considerable improvement steadily took place, and 
the contractions seemingly disappeared altogether. 
VaLerius Ipetson, M.D. (Berne). 
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